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ABSTRACT 
Many I l l i n o i s c o m m u n i t i e s , l i k e towns a l l o v e r t h e U n i t e d S t a t e s , a r e 
p e r e n i a l l y s h o r t o f w a t e r . The d r y y e a r s o f 1976-77 made s t a t e o f f i c i a l s 
aware o f t h e p l i g h t o f t h e s e and o t h e r " m a r g i n a l l y " w a t e r d e f i c i e n t commu-
n i t i e s . I n l a t e 1977 , t h e D i v i s i o n o f Water R e s o u r c e s o f t h e I l l i n o i s 
Depar tment o f T r a n s p o r t a t i o n c o n t r a c t e d w i t h t h e I l l i n o i s S t a t e G e o l o g i c a l 
and Water S u r v e y s t o a s s e s s e v e r y p u b l i c g r o u n d - w a t e r s u p p l y i n I l l i n o i s 
f o r a q u i f e r adequacy b a s e d o n p r e s e n t day u s a g e . The s i x - c o u n t y a r e a o f 
n o r t h e a s t e r n I l l i n o i s was n o t i n c l u d e d b e c a u s e o f a n i n t e n s i v e s y s t e m s 
a n a l y s i s a l r e a d y b e i n g u n d e r t a k e n b y t h e Water Survey f o r D.W.R. 
The s t u d y i s a p o r t i o n o f a t h r e e p a r t p l a n t o : (1) d e f i n e p r o b l e m 
a r e a s and d e t e r m i n e p r i o r i t i e s f o r s t u d i e s i n g r e a t e r d e t a i l , ( 2 ) c o n d u c t 
r e g i o n a l s t u d i e s i n p rob lem a r e a s , i n c l u d i n g t e s t d r i l l i n g , t o d e t e r m i n e 
t h e m a g n i t u d e o f t h e w a t e r r e s o u r c e s a v a i l a b l e , and (3) d e t e r m i n e t h e w a t e r 
r e s o u r c e a l t e r n a t i v e s a v a i l a b l e t o t h e m u n i c i p a l g r o u n d - w a t e r s u p p l i e s t h a t 
a r e found t o b e i n a d e q u a t e . 
I n a p r e v i o u s s t u d y , a b r i e f r e v i e w o f d a t a and i n f o r m a t i o n i n t h e 
S t a t e Water Survey f i l e s f o r e a c h g r o u n d - w a t e r s u p p l y o u t s i d e t h e s i x -
c o u n t y a r e a o f n o r t h e a s t I l l i n o i s was made . The r e v i e w i n d i c a t e d t h a t 3 9 
s u p p l i e s were m a r g i n a l and f o u r w e r e j u d g e d d e f i c i e n t i n m e e t i n g p r e s e n t 
demands . Most o f t h e m a r g i n a l and d e f i c i e n t s u p p l i e s a r e l o c a t e d i n t h e 
c e n t r a l t h i r d o f t h e s t a t e . A summary o f t h i s r e v i e w a p p e a r s i n " A s s e s s -
ment o f P u b l i c Ground-Water S u p p l i e s i n I l l i n o i s " ( 1 9 7 8 ) . F o r t y - t w o o f t h e 
s u p p l i e s were s e l e c t e d t o b e s t u d i e d i n g r e a t e r d e t a i l ; 2 4 i n t h e e a r l i e r 
r e p o r t and 1 8 i n t h i s o n e . The d e s c r i p t i o n s i n c l u d e g e o g r a p h i c and g e o l o g i c 
d e s c r i p t i o n s o f t h e commun i t i e s and t h e i r g r o u n d - w a t e r s u p p l i e s a l o n g w i t h 
e s t i m a t e s o f i n d i v i d u a l a q u i f e r s u s t a i n e d y i e l d s . 
Ground w a t e r i n I l l i n o i s i s u s u a l l y o b t a i n e d from sand and g r a v e l d e -
p o s i t s i n t h e g l a c i a l d r i f t o r from s a n d s t o n e o r l i m e s t o n e f o r m a t i o n s i n 
t h e u n d e r l y i n g b e d r o c k . The most f a v o r a b l e g r o u n d - w a t e r c o n d i t i o n s a r e 
found i n t h e n o r t h e r n t h i r d and s o u t h e r n t i p o f t h e s t a t e . I n t h e c e n t r a l 
p a r t o f t h e s t a t e , sand and g r a v e l d e p o s i t s i n t h e M i s s i s s i p p i and I l l i n o i s 
R i v e r v a l l e y s and t h e b u r i e d Mahomet, Wabash, Oh io , Kaskask i a and Embarras 
b e d r o c k v a l l e y s a r e major a q u i f e r s . 
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INTRODUCTION 
Scope of S tudy 
A c c o r d i n g t o t h e "Assessment o f P u b l i c Ground-Water S u p p l i e s i n 
I l l i n o i s " ( 1 9 7 8 ) , a q u i f e r s i n I l l i n o i s f u r n i s h a p p r o x i m a t e l y 233 mgd o f 
w a t e r t o 677 p u b l i c w a t e r s u p p l i e s o u t s i d e t h e s i x - c o u n t y a r e a o f n o r t h -
e a s t e r n I l l i n o i s . P l a n n i n g r e l a t e d t o t h e e f f i c i e n t u s e o f t h i s i m p o r t a n t 
r e s o u r c e must b e b a s e d o n a v a i l a b l e i n f o r m a t i o n a b o u t q u a n t i t i e s pumped, 
a q u i f e r s d e v e l o p e d , w a t e r r e s o u r c e a v a i l a b i l i t y , and a n t i c i p a t e d w a t e r 
demand. 
A t o t a l o f 4 2 s u p p l i e s known t o h a v e r e c e n t l y e x p e r i e n c e d d i f f i c u l t y 
i n m e e t i n g w a t e r demands were s e l e c t e d f o r d e t a i l e d s t u d y . T w e n t y - f o u r 
w e r e c o v e r e d i n t h e e a r l i e r r e p o r t a n d 1 8 a r e d e s c r i b e d h e r e ( s e e f i g u r e 1 ) . 
Each s u p p l y was e v a l u a t e d f o r a d e q u a c y i n m e e t i n g demands p r o j e c t e d f o r t h e 
y e a r 2000 by t h e D i v i s i o n o f Water R e s o u r c e s (DWR) o f t h e I l l i n o i s D e p a r t -
ment o f T r a n s p o r t a t i o n . 
T h i s s t u d y r e p r e s e n t s p a r t o f a t h r e e - p a r t p l a n by t h e DWR t o : (1) 
d e f i n e p rob lem a r e a s and d e t e r m i n e p r i o r i t i e s f o r s t u d i e s i n g r e a t e r d e -
t a i l , ( 2 ) c o n d u c t r e g i o n a l s t u d i e s i n p r o b l e m a r e a s , i n c l u d i n g t e s t d r i l l -
i n g , t o d e t e r m i n e how g r e a t t h e w a t e r r e s o u r c e i s (how much c a n b e pumped) , 
a n d (3) d e t e r m i n e t h e w a t e r r e s o u r c e a l t e r n a t i v e s a v a i l a b l e t o p u b l i c 
g r o u n d - w a t e r s u p p l i e s t h a t a r e found t o b e i n a d e q u a t e . 
Well-Numbering System 
The w e l l - n u m b e r i n g sys t em u s e d i n many o f t h e t a b l e s i n t h i s r e p o r t i s 
b a s e d o n t h e l o c a t i o n o f t h e w e l l , a n d u s e s t h e t o w n s h i p , r a n g e , a n d s e c t i o n 
f o r i d e n t i f i c a t i o n . The w e l l number c o n s i s t s o f f i v e p a r t s : c o u n t y a b b r e -
v i a t i o n , t o w n s h i p , r a n g e , s e c t i o n , and c o o r d i n a t e w i t h i n t h e s e c t i o n . 
S e c t i o n s a r e d i v i d e d i n t o rows o f 1 / 8 - m i l e s q u a r e s . Each 1 / 8 - m i l e s q u a r e 
c o n t a i n s 10 a c r e s and c o r r e s p o n d s to a q u a r t e r o f a q u a r t e r o f a q u a r t e r 
s e c t i o n . A normal s e c t i o n o f 1 s q u a r e m i l e c o n t a i n s e i g h t rows o f 1 / 8 - m i l e 
s q u a r e s ; a n o d d - s i z e d s e c t i o n c o n t a i n s more o r fewer r o w s . Rows a r e num-
b e r e d from e a s t t o wes t and l e t t e r e d from s o u t h t o n o r t h . Where t h e r e i s 
more t h a n o n e w e l l i n a 1 0 - a c r e s q u a r e t h e y a r e i d e n t i f i e d b y a r a b i c 
numbers a f t e r t h e lower c a s e l e t t e r i n t h e w e l l number . 
The a b b r e v i a t i o n s used fo r t h e c o u n t i e s a p p e a r i n g i n t h i s r e p o r t a r e : 
Adams ADM F u l t o n FUL 
Brown BRN J a s p e r JAS 
Champaign CHM P i a t t PIA 
C l a r k CLK P i k e PKE 
C l i n t o n CLN Randolph RAN 
C o l e s COL Sangamon SAN 
Eff ingham EFF V e r m i l i o n VER 
F a y e t t e FAY Warren WAR 
W h i t e s i d e WTS 
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Figure 1. Locations of public water supplies that were studied in detail. 
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PUBLIC GROUNDWATER SUPPLIES 
A q u i f e r s i n I l l i n o i s 
Groundwater i n I l l i n o i s i s u s u a l l y o b t a i n e d from e i t h e r sand and g r a v e l 
d e p o s i t s i n t h e g l a c i a l d r i f t o r from l i m e s t o n e o r s a n d s t o n e f o r m a t i o n s i n 
t h e u n d e r l y i n g b e d r o c k . The most f a v o r a b l e g r o u n d w a t e r c o n d i t i o n s a r e 
found i n t h e n o r t h e r n t h i r d o f t h e s t a t e where t h e r e a r e d e p e n d a b l e s a n d -
s t o n e and l i m e s t o n e a q u i f e r s i n t h e b e d r o c k and e x t e n s i v e sand and g r a v e l 
a q u i f e r s i n t h e g l a c i a l d r i f t . S i m i l a r c o n d i t i o n s o c c u r i n t h e b e d r o c k 
and u n c o n s o l i d a t e d m a t e r i a l s a t t h e s o u t h e r n t i p o f t h e s t a t e . I n t h e r e -
mainder o f I l l i n o i s , t h e major a q u i f e r s a r e sand and g r a v e l d e p o s i t s o f 
t h e M i s s i s s i p p i and I l l i n o i s R i v e r v a l l e y s and t h e b u r i e d Mahomet, Wabash, 
Ohio , Kaskask i a and Embarras b e d r o c k v a l l e y s . 
F i g u r e s 2 and 3 a r e p r e s e n t e d t o show t h e w a t e r - y i e l d i n g t r e n d s o f t h e 
g l a c i a l d r i f t . F i g u r e 2 i s a d r i f t t h i c k n e s s map o f I l l i n o i s . I n g e n e r a l , 
d r i f t t h i c k n e s s i s most s t r o n g l y i n f l u e n c e d b y t h e p r e s e n c e o f b u r i e d bed-
r o c k v a l l e y s ( a s shown i n f i g u r e 3 ) , t h e p r e s e n c e o f g l a c i a l m o r a i n e s , o r a 
c o m b i n a t i o n o f t h e t w o . Very commonly, e x t e n s i v e sand and g r a v e l d e p o s i t s 
a r e a s s o c i a t e d w i t h t h e s e t y p e s o f m o r p h o l o g i c f e a t u r e s , and a r e a s where 
t h e y o c c u r , e i t h e r s e p a r a t e l y o r i n c o n j u n c t i o n , a r e f a v o r a b l e a r e a s t o e x -
p l o r e f o r g r o u n d w a t e r . 
F i g u r e 4 shows t h e e s t i m a t e d y i e l d s and w a t e r q u a l i t y a s p e c t s o f 
b e d r o c k a q u i f e r s i n I l l i n o i s . S e v e r a l h u n d r e d i n d u s t r i a l and m u n i c i p a l 
w e l l s i n t h e n o r t h e r n t h i r d o f I l l i n o i s t a k e l a r g e q u a n t i t i e s o f g r o u n d -
w a t e r from deep s a n d s t o n e a q u i f e r s . Deep s a n d s t o n e w e l l s o f t e n h a v e y i e l d s 
e x c e e d i n g 700 gpm. Most h i g h - c a p a c i t y deep s a n d s t o n e w e l l s i n t h e n o r t h e r n 
p a r t o f t h e s t a t e a r e m u l t i - u n i t w e l l s . The G a l e n a - P l a t t e v i l l e D o l o m i t e , 
Glenwood-St . P e t e r S a n d s t o n e and P r a i r i e d u Ch ien Group o f O r d o v i c i a n a g e 
and t h e E m i n e n c e - P o t o s i D o l o m i t e , F r a n c o n i a F o r m a t i o n , I r o n t o n - G a l e s v i l l e 
S a n d s t o n e and Mt. Simon S a n d s t o n e o f Cambrian a g e y i e l d a p p r e c i a b l e q u a n t i -
t i e s o f w a t e r . The y i e l d s o f m u l t i - u n i t deep s a n d s t o n e w e l l s a b o v e t h e 
Mt. Simon S a n d s t o n e a r e shown i n f i g u r e 4 . Water from t h e deep s a n d s t o n e 
i s h i g h l y m i n e r a l i z e d s o u t h o f t h e I l l i n o i s R i v e r . The l i n e C - C ' i s a p p r o x i -
m a t e l y t h e s o u t h e r n l i m i t o f d r i n k a b l e w a t e r ( l e s s t h a n 1500 mg/l t o t a l 
d i s s o l v e d s o l i d s ) i n t h e deep s a n d s t o n e . For l a c k o f more s u i t a b l e w a t e r 
s u p p l i e s , w e l l s a r e d r i l l e d l o c a l l y t o t h e s a n d s t o n e s a s h o r t d i s t a n c e s o u t h 
o f t h i s l i n e ( E - E ' ) . I n p a r t s o f n o r t h e r n I l l i n o i s , y i e l d s o f deep s a n d -
s t o n e w e l l s a r e i n c r e a s e d b y p e n e t r a t i n g i n t o t h e Mt. Simon a q u i f e r ( l ower 
s a n d s t o n e s o f t h e Eau C l a i r e F o r m a t i o n and uppe r beds o f t h e Mt. Simon 
S a n d s t o n e ) . N o w a t e r w e l l s have p e n e t r a t e d t h e e n t i r e t h i c k n e s s o f t h e Mt. 
Simon i n I l l i n o i s b e c a u s e w a t e r be low a n e l e v a t i o n o f a b o u t 1300 f e e t be low 
sea l e v e l i s commonly t o o s a l t y f o r m u n i c i p a l u s e . L i n e A-A' i n d i c a t e s t h e 
s o u t h e r n l i m i t o f u s e o f t h e Mt. Simon a q u i f e r . 
Sha l low d o l o m i t e a q u i f e r s o f S i l u r i a n a g e and t h e G a l e n a - P l a t t e v i l l e 
Dolomi te o f O r d o v i c i a n a g e a r e t h e main s o u r c e o f g roundwa te r f o r many 
m o d e r a t e - t o - l a r g e p u b l i c and i n d u s t r i a l s u p p l i e s i n t h e n o r t h e r n t h i r d o f 
I l l i n o i s . D e s p i t e t h e f a c t t h a t t h e s e s h a l l o w d o l o m i t e a q u i f e r s a r e i n c o n -
s i s t e n t i n p r o d u c t i v i t y and t h e y i e l d s o f w e l l s v a r y g r e a t l y from p l a c e t o 
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Figure 2. Drift thickness map of Illinois. 
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Figure 3. Bedrock valleys and associated aquifers in Illinois. 
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Figure 4. Yield and water quality aspects of bedrock aquifers in Illinois. 
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Legend for figure 4 
A-A' Southern l imit of use of Elmhurst-Mt. Simon aquifer (upper section with potable 
water). 
B-B' 
Southern l imit of potable waters (1500 ppm total dissolved solids) from shallow 
dolomite (note window at Tuscola). 
C-C '
Southern limit of potable waters from the upper sandstone of the Cambro-
Ordovician aquifer. 
D-D' 
Southern limit of potable waters from the lower sandstones of the Cambro-
Ordovician aquifer. 
E-E' 
Southern limit of use (2500 ppm total dissolved solids maximum) of the upper 
Cambro-Ordovician sandstone. 
F-F' Southern limit of use of the lower Cambro-Ordovician sandstones. 
Good potential for 500 gpm or more of groundwater from shallow dolomite. 
(Shallow dolomite is identified as rock in Galena-Platteville Groups, Silurian System 
or Devonian System.) 
Good potential for 100 gpm or more of groundwater from shallow dolomite. 
Poor potential for 100 gpm or more of groundwater from shallow dolomite; locally 
includes shallow sandstones in Sandwich Fault area. 
Poor potential for 20 gpm or more of groundwater from Mississippian limestones 
and sandstones; near eastern boundary water quality. 
Poor potential for 10 gpm or more of groundwater from Pennsylvanian sandstones. 
and limestones. 
Geologic conditions generally favor development of unconsolidated deposits in 
region south of C-C. 
Localized areas in western and southern Illinois where water quality is fair to 
good in limestones and sandstones below Mississippian units. In southern Massac 
and Pulaski, includes some middle Mississippian units. 
Locally good potential for 10 gpm or more of groundwater from Pennsylvanian 
sandstones. 
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p lace , shallow dolomite we l l s have been p r o l i f i c sources of water fo r over 
75 y e a r s . The probable y i e l d s of shallow dolomite wel l s a r e shown in f i g -
u re 4. Line B-B' shows t h e southern l i m i t of po tab le wate rs from shal low 
dolomi tes . 
In the southern t w o - t h i r d s of I l l i n o i s , t h i n sandstone and l i m e s t o n e 
beds of Pennsylvanian age and sands tone and l imes tone formations of Miss -
i s s i p p i a n age y i e l d small q u a n t i t i e s of ground wa te r . Although w e l l s in 
these rocks commonly y ie ld l e s s than 25 gpm, they a r e t h e only source of 
water for many domestic and small municipal and i n d u s t r i a l s u p p l i e s . Yie lds 
of we l l s in Pennsylvanian and Miss i s s ipp ian a q u i f e r s a r e a l so shown in 
f i gu re 4 . 
In a small a r ea in extreme southern I l l i n o i s , w e l l s which p e n e t r a t e 
rocks of Miss i s s ipp ian , Devonian and S i l u r i a n age have y i e l d s of 100 to 500 
gpm or more. 
Cri ter ia for Adequacy Assessment 
A b r i e f summary of t h e c r i t e r i a used for a s s e s s i n g supp l i e s as conducted 
in "Assessment of Pub l i c Ground-Water Suppl ies in I l l i n o i s " (1978) is given 
below. Eleven of t h e fol lowing e igh teen communities were i d e n t i f i e d in t h e 
prev ious study as having marginal or d e f i c i e n t water s u p p l i e s . Concern over 
water supply c o n d i t i o n s in t h e remaining seven communities s i n c e t h e t ime of 
the f i r s t s tudy l ed t o t h e i r i nc lus ion i n t h i s r e p o r t ( s e e f i gu re 1 ) . 
Pumping time per day was gene ra l l y t h e c o n t r o l l i n g f a c t o r in t h e assessment , 
a l though t h i s was influenced by o the r f a c t o r s . For example, t o t a l wel l 
c a p a c i t y was sometimes found to be in excess of t r ea tment p l an t c a p a c i t y 
forc ing longer pumping p e r i o d s . 
Adequate Supply - No apparent problems in meeting p resen t demand based 
on I l l i n o i s Environmental P r o t e c t i o n Agency r e p o r t s . 
Usual ly 10 hours or l e s s pumpage requ i red to produce 
average d a i l y consumption. 
Marginal Supply - Aquifer can supply p resen t demand by o p e r a t i n g longer 
hour s . 1) u s u a l l y 10-18 hours of pumpage r e q u i r e d , 
or 2) seve ra l we l l s wi th r e l a t i v e l y small pumping 
r a t e s ( l e s s than 30 gpm) o p e r a t e to meet t h e demand 
(usua l ly the ca se where t h e aqu i fe r i s shal low or 
has low pe rmeab i l i ty ) . 
Def ic ien t Supply - Aquifer has d i f f i c u l t y supplying present demand. 
1) gene ra l l y 18 hours or more of pumpage is necessary 
to produce d a i l y consumption, 2 ) aqu i f e r t e s t da ta 
i n d i c a t e t h a t t h e aqu i fe r i s shallow and of l i m i t e d 
a r e a l e x t e n t , or 3) need of a d d i t i o n a l sources of 
water is i nd ica ted by r e p o r t s of t h e S t a t e Water 
Survey or t h e S t a t e Environmental P r o t e c t i o n Agency. 
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DETAILED DATA SUMMARIES 
The following summaries are based on joint reports prepared by the 
State Geological Survey and the State Water Survey. Portions of each re-
port concerning the geography (location and extent of the study area, 
topography, and drawings), geology (Pleistocene and bedrock formations), 
and hydrogeology (discussion of present municipal supply), were prepared by 
the State Geological Survey. Geologic interpretations, including cross 
sections, were developed from available drillers logs, resistivity surveys, 
and earlier reports. 
Portions on the history of groundwater development, aquifer proper-
ties, model aquifers, and practical sustained yield were prepared by the 
State Water Survey. Aquifer property determinations and model aquifer 
analyses were based on assumed idealized aquifer models, image-well theory, 
and geologic descriptions of the aquifers. 
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BAYLIS 
The Vi l l age of Bay l i s i s in n o r t h - c e n t r a l P ike County in western 
I l l i n o i s (Sec t ions 7 and 18, T4S, R4W), approximately 36 mi l e s west of J a c k -
s o n v i l l e and 30 mi l e s sou theas t of Quincy. The a r ea is served by two- lane 
s t a t e and county highways and t h e Norfolk and Western R a i l r o a d . The s tudy 
area inc ludes t h e p o r t i o n s of T4S, R4W and 5W shown in f i g u r e 5, a r e p r o -
duct ion of p o r t i o n s of the topographic maps of t h e P i t t s f i e l d and Mt. 
S t e r l i n g 15-minute Quadrangles. 
Bay l i s is l o c a t e d on t h e nor the rn promontory of a n o r t h - s o u t h t r e n d i n g 
r i d g e which i s pa r t o f an upland g l a c i a l d r i f t s u r f a c e . I n t e r m i t t e n t s t reams 
flow in a l l d i r e c t i o n s away from Bayl i s and form t h e headwaters of two p r i n -
c i p a l s treams in t h e a r e a , Bay Creek to t h e sou theas t and Hadley Creek 
to t h e west . 
Topographic express ion i s pronounced in t h e a r e a . E leva t ions range 
from 880 fee t above mean sea l e v e l on t h e south s i d e of B a y l i s to 680 f e e t 
along a small c r eek about 2-1/2 mi les eas t of town, to 700 fee t along Bay 
Creek to t h e s o u t h e a s t , and to 640 f e e t along Hadley Creek to t h e west and 
a small c r eek to t h e southwest , g iv ing a maximum v e r t i c a l r e l i e f of 240 
f e e t . 
The unconsol ida ted g l a c i a l d r i f t around Bay l i s c o n s i s t s of p r e -
I l l i n o i a n , I l l i n o i a n and Wisconsinan age d e p o s i t s . These d e p o s i t s range 
from 50 to 100 f e e t in t h i c k n e s s . The d r i f t c o n s i s t s p r i m a r i l y of Wiscon-
s inan l o e s s ove r ly ing p r e - I l l i n o i a n and l o c a l l y I l l i n o i a n t i l l . The 
Cretaceous Bayl i s Formation, c o n s i s t i n g of f i n e to medium quar tz sand, 
makes up t h e co re of t h e n o r t h - s o u t h r i d g e in t h e c e n t e r of t h e s tudy a r e a . 
The Bay l i s Formation a l s o co n t a in s l e n s e s of s i l t y c l ay and pebbles of 
cher t and q u a r t z i t e . At t h e base of t h e formation is a g r a v e l l y zone a few 
fee t t h i c k . F igures 6-10 show t h e r e l a t i o n s h i p s between t h e Bayl i s Forma-
t i on and the surrounding topography. The Bay l i s Formation has been mapped 
us ing l o g s of ground-water t e s t ho l e s and w e l l s in and near Bayl i s and o i l 
and gas t e s t l o g s of ques t ionab le accuracy in t h e i r d e s c r i p t i o n of t h e 
g l a c i a l d r i f t . These data i n d i c a t e t h e formation i s p resen t i n t h e n o r t h -
south t rend ing r i d g e but appears to be absent west of town and in an 
i r r e g u l a r , narrow band eas t of town ( f i g u r e 5 ) . The d e p o s i t ' s t h i c k n e s s is 
15 to 50 fee t in t h e v i c i n i t y of B a y l i s , a l though south of town i t is r e -
por ted to be up to 97 fee t t h i c k ( f i g u r e 1 0 ) . The Bayl i s Formation has not 
been adequately t e s t e d as an aqu i fe r due to problems of sand heaving and 
caving in t h e wel l b o r e . 
The shallow bedrock in t h e study a rea is composed predominantly of 
non-wa te r -y ie ld ing s h a l e wi th l e s s e r amounts of l imes tone and red rock of 
the Pennsylvanian Carbondale and Spoon Format ions . These o v e r l i e t h e 
Miss i ss ipp ian Bur l ing ton and Keokuk Limestones, t h e p r i n c i p a l aqu i f e r in 
t h i s a rea ( f i g u r e s 7 -10) . These l imes tones a r e found at depths of 175 to 
315 fee t under Bay l i s and a r e 200 to 230 fee t t h i c k , t h inn ing to the eas t 
( f i g u r e 9) and south ( f i g u r e 1 0 ) . The w a t e r - y i e l d i n g zones a r e not r e -
s t r i c t e d to the upper po r t ion of t h e l imes tone , as expected i f t h e water 
were produced from f r a c t u r e s t h e r e , but occur in spec i f i c hor izons wi th in 
t h e formation where pe rmeab i l i t y is enhanced by so lu t i on f e a t u r e s . 
Figure 5. Map of Baylis area showing topography, location of cross sections and Cretaceous Baylis Formation. 
Figure 6. Map of Baylis area in Sections 7, 8 and 18, T. 4S, R. 4W, showing locations of test holes, municipal 
wells, and oil and gas tests and cross sections A-A' and B-B'. 
Figure 7. Cross section A-A' showing surface topography, glacial drift, bedrock surface, and shallow 
bedrock near Baylis, Illinois. 
Figure 8. Cross section B-B' showing surface topography, glacial drift, unconsolidated deposits, and the 
shallow bedrock near Baylis, Illinois. 
Figure 9. Cross section C-C' showing surface topography, glacial drift, and shallow bedrock near Baylis, 
Illinois. 
Figure 10. Cross section D-D' showing surface topography, glacial drift, and shallow bedrock near Baylis, 
Illinois. 
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Below t h e Miss i s s ipp ian Bur l ington and Keokuk Limestones and shaly 
Kinderhookian S e r i e s is t h e Devonian Hoing sandstone . This sandstone is 
about 30 fee t t h i c k in t h e depth i n t e r v a l of 600 to 700 fee t throughout 
t h e a rea ( f i g u r e 8 ) . Although i t o f ten con ta in s hydrocarbons, o i l t e s t 
l o g s i n d i c a t e f resh water was produced from i t — n o t s a l t water , as is 
commonly found a s soc i a t ed with o i l and gas r e s e r v o i r s in t h i s a r e a . No 
mention was made of t h e q u a n t i t y of water produced. The Ordovician S t . 
Pe te r Sandstone r e p o r t e d l y y ie lded water at a depth of 1050 fee t ( f i g u r e 7 ) , 
but t h e water was h ighly mine ra l i z ed . 
The V i l l a g e of Bayl i s o b t a i n s i t s municipal ground-water supply from 
t h e Burl ington and Keokuk Limestones in t h e southwestern p a r t of Sect ion 7, 
T4S, R4W ( f i gu re s 5 and 6 ) . In t h e study a rea near B a y l i s , t h e s e 200- to 
230-foot t h i c k l imes tones a r e encountered at depths of 175 to 315 f e e t . 
They t h i n to about 190 f e e t in t h e south and 120 fee t in t h e e a s t . Three 
wa te r -y i e ld ing zones were r epor ted in Municipal Well No. 1-57, 316 to 328 
f e e t , 340 to 345 f e e t , and 410 to 424 fee t ( f i g u r e 8) . Other f r e s h - w a t e r -
y i e l d i n g zones repor ted in logs from o i l t e s t s a r e shown in f i g u r e s 9 and 
10 . The extent of t h e i nd iv idua l wa t e r -y i e ld ing zones i s d i f f i c u l t to 
determine because t h e i r occurrence has not been a c c u r a t e l y documented. 
However, t h e presence of t h e s e zones wi th in t h e Bur l ing ton and Keokuk Lime-
s tones i s noted f requen t ly in wel l l o g s , g iv ing t h e impression t h e i r 
occurrence is common wi th in t h e study a r e a . 
An e l e c t r i c a l e a r t h r e s i s t i v i t y survey in 1956 was t h e f i r s t a t tempt 
to explore for a publ ic water supply for B a y l i s . An a rea was d e l i n e a t e d 
on t h e west s i d e of town which ind ica ted a good p o t e n t i a l for the presence 
of wa t e r -y i e ld ing sand d e p o s i t s in t h e d r i f t or under ly ing Bayl is Formation 
( f i g u r e 1 1 ) . Nine t e s t ho les were d r i l l e d t h a t year to depths of 25 to 
100 fee t in Sec t ions 7 and 8, T4S, R4W ( f i g u r e 6 ) , but a t t empts to develop 
we l l s in t h e d r i f t were not success fu l , and in 1957, 1958, and 1977, t h r e e 
we l l s were developed in t h e Burl ington and Keokuk Limestones ( f i g u r e s 6 -8 ) . 
A publ ic water supply was i n s t a l l e d by t h e v i l l a g e in 1957. Well 
No. 1 was d r i l l e d in February of t h a t year to a depth of 429 fee t at a 
l o c a t i o n 460 f e e t no r th and 1990 f e e t eas t of t h e southwest corner of 
Sect ion 7, T4S, R4W. The well was cased wi th 8-inch s t e e l pipe to a depth 
of 272 f e e t , followed by open borehole to t h e bottom. Pumpage from t h i s 
well has decl ined from about 15 gpm to a repor ted 2.5 gpm. 
A second well was d r i l l e d in November 1958 to a depth of 450 fee t and 
loca ted approximately 880 fee t n o r t h e a s t of Well No. 1 or approximately 700 
f ee t no r th and 200 fee t e a s t of t h e southwest corner of t h e SE 1/4 of Sec-
t i o n 7. Well No. 2 was cons t ruc ted with 10- inch cas ing to a depth of 103 
fee t and with 8- inch cas ing from the surface to 263 f ee t -10 inches . Open 
borehole extended below t h e cas ing to the bottom of the w e l l . As in t h e 
case of Well No. 1, pumpage has decl ined in Well No. 2 from an approximate 
24 gpm to a r epor t ed 5 gpm. 
In February 1977 a t h i r d wel l was d r i l l e d in an e f f o r t to a l l e v i a t e 
the water shor tage caused by t h e p rog res s ive d e c l i n e in product ion r a t e s 
in Wells 1 and 2. Well No. 3 was d r i l l e d to a depth of 500 fee t and loca ted 
770 fee t northwest of Well No. 1 or approximately 560 fee t no r th and 1220 
20 
Figure 11. Electrical earth resistivity survey at Baylis, Pike County, 
Illinois. 
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feet east of the southwest corner of Section 7. Construction details are 
unavailable, but the well reportedly was constructed with 8-inch casing to 
an unknown depth. The well is rated at 3 gpm, but reportedly has not been 
placed into use. 
Groundwater withdrawals were reported to be 9000 gpd in 1962 and 1966. 
By 1970 pumpage had grown to 14,500 gpd. Individual well yields began to 
decline, however, and pumpage had dropped to 13,000 gpd in 1974. By 1977 
the yields of Wells 1 and 2 had declined to 2.5 and 5 gpm, respectively, 
and a major water shortage had developed. In response to the shortage 
the village enacted an ordinance placing a limit on water useage at 1000 
gal/mo per capita. As a result, the average pumpage declined to 5000 gpd. 
Currently, consumption is estimated to be less than 10,000 gpd. 
Well production tests were conducted on Wells 1 and 2 on August 20, 
1957, and December 30, 1958, respectively. Well No. 1 was pumped at a con-
stant rate of 15 gpm, and at the end of 285 minutes water levels had declined 
193 feet from a nonpumping level of 201 feet below land surface. Water-
level data from the test were corrected for dewatering and analyzed by 
semi-logarithmic graphical methods. The analysis indicated an aquifer 
transmissivity of 36.5 gpd/ft. Water levels were under water table condi-
tions at the end of the test. 
During the production test on Well No. 2, pumpage was continued at a 
constant rate of 24 gpm. After 82 minutes water levels had declined to 106 
feet from a nonpumping level of 213 feet below land surface. After cor-
recting the data for dewatering, a semi-logarithmic graphical analysis was 
made, and an aquifer transmissivity of 83 gpd/ft was determined. As with 
the test of Well No. 1, water levels were under water table conditions by 
the end of the test. 
No observation wells were available for monitoring during either of 
the two production tests; hence, the coefficients of storage could not be 
determined. For long-term drawdown computations a water-table storage co-
efficient was assumed. 
Well yields at Baylis, as described earlier, have declined to frac-
tions of their initial values, suggesting that overpumping has taken place. 
In order to verify or disprove this evidence a theoretical analysis was 
made of the long-term yield expected from each of the wells. Data from 
production tests at Wells 1 and 2 were used to determine long-term draw-
downs at various rates of discharge. Drawdowns were limited to the upper 
half of the creviced portion of the limestone aquifer (see discussion 
below), and the resulting long-term yields at Wells 1 and 2 were only 3600 
gpd and 5600 gpd, respectively. Production test data are not available 
for Well 3; however, the yield of this well has been limited from the 
beginning to about 3 gpm (4300 gpd). In 1977, when Well No. 3 was com-
pleted, the nonpumping level in Well No. 1 (776 feet to the southeast) 
was measured at 334 feet below land surface. Originally, in 1957, the 
nonpumping level at Well 1 was 201 feet below ground. Thus, water levels 
at Well 1 declined 133 feet between 1957 and 1977 in response to ground-
water withdrawals which averaged 11,000 gpd during that period (13,000 
gpd over the years 1970-77). 
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Csal lany (1966) r epo r t ed t h a t d r i l l e r s logs in P ike County i n d i c a t e d 
t h e major c o n t r i b u t i o n of water from the Keokuk-Burlington Limestone as 
coming from t h e c rev iced upper 60-foot s e c t i o n . In Well No. 1 t h e top of 
the Keokuk-Burlington was found at a depth of 260 f e e t . Since water l e v e l s 
had dec l ined to a depth of 334 f e e t , pumpage had completely dewatered t h i s 
product ive upper s e c t i o n , which would account for the observed d e c l i n e in 
y i e ld from t h i s w e l l . Since wel l y i e l d a l s o dec l ined a t Well No. 2 , i t i s 
be l ieved t h a t a comparable w a t e r - l e v e l r e c e s s i o n had taken p lace t h e r e a l s o . 
The combined long- te rm y ie ld of the a v a i l a b l e wel l y i e l d s a t Bayl is has 
been es t imated to be about 13,000 gpd. Nonpumping water l e v e l s have d e -
c l i n e d , i n response t o s i m i l a r wi thdrawals , t o c r i t i c a l s t ages i n aqu i fe r 
p roduc t ive zones . I t i s concluded, t h e r e f o r e , t h a t t h e aqu i fe r has been 
f u l l y developed, from a p r a c t i c a l s t andpo in t , and t h a t a t tempts at fu r ther 
development would r e q u i r e a d d i t i o n a l wel l s a t spac ings t h a t would be ex-
c e s s i v e . Thus, t h e p r a c t i c a l su s t a ined y i e l d o f t h e l imes tone aqu i f e r a t 
Bay l i s i s es t imated to be about 13,000gpd. 
The S t a t e Div is ion of Water Resources has es t imated t h a t t h e average 
water demand at Bayl i s in t h e year 2000 w i l l be 16,850 gpd. Should a d d i -
t i o n a l water supp l i e s be needed a groundwater exp lo ra t i on program w i l l be 
necessa ry . 
Three p o s s i b i l i t i e s e x i s t for fu tu re expansion of t h e groundwater 
supply a t B a y l i s . F i r s t , a d d i t i o n a l we l l s might be d r i l l e d in to t h e Bur-
l i n g t o n and Keokuk Limestones, main ta in ing adequate spac ings between new 
and e x i s t i n g we l l s to minimize i n t e r f e r e n c e between them. F a i r l y t h i c k 
f r e sh -wa te r -y i e ld ing zones in t h e l imes tones a r e i nd ica t ed by o i l well l ogs 
northwest ( f i gu re 9) and south ( f i g u r e 10) of town. New w e l l s should be 
l o c a t e d a s f a r from e x i s t i n g we l l s a s i s economically f e a s i b l e ( t h e S t a t e 
Water Survey f e e l s t h a t a d d i t i o n a l w e l l s would have to be l o c a t e d a t l e a s t 
a mi le away) . 
A second p s s i b i l i t y would be to t e s t t h e 30-foot t h i c k Devonian Hoing 
Sandstone found between depths of 600 and 700 fee t in t h i s a r e a . Logs from 
o i l and gas t e s t s i n d i c a t e f r e sh water was p r e s e n t . However, s i n c e t h e water 
i s a s s o c i a t e d with hydrocarbon d e p o s i t s i t may r e q u i r e t rea tment before i t 
i s considered p o t a b l e . 
The t h i r d p o s s i b i l i t y i s to develop w e l l s in t h e Cretaceous Bayl i s 
Formation beneath town. This depos i t con t a in s 30 to 97 f e e t of f i n e to 
medium gra ined , incoherent sand wi th s i l t y c l ay l e n s e s . E a r l i e r a t t empts 
to cons t ruc t gravel packed we l l s met with l i m i t e d success due to caving and 
heaving of t h e sand in the d r i l l b o r e . However, i f t h e s e problems could 
be surmounted, low- to modera te -capac i ty w e l l s might be cons t ruc ted t h e r e . 
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DEKALB AGRICULTURAL RESEARCH ASSOCIATION 
The DeKalb Agricultural Research Association (DARA) is west of the 
Village of Illiopolis in eastern Sangamon County in central Illinois (Sec-
tions 10, 11, 14, and 15, T16N, R2W). It is about 15 miles west of Decatur 
and 22 miles east of Springfield. The Illinois Terminal and Norfolk and 
Western Railroads, U.S. Route 36 and Interstate 72 serve the study area 
which consists of the portions of T15 and 16N, Rl and 2W, shown on figure 12. 
Figure 12 is a reproduction of parts of the topographic maps of the Mech-
anicsburg and Niantic 15-minute Quadrangles. 
The DARA-Illiopolis area is one of fairly flat topography in the physi-
ographic division in Illinois known as the Springfield Plain of the Central 
Lowland Province. Elevations above mean sea level range from 610 feet in 
the uplands to about 550 feet along the Sangamon River Valley, for a vertical 
relief of about 60 feet. The Long Point Slough east of Illiopolis drains 
into the Sangamon River south of town. Both flow toward the southwest. 
The Sangamon River floodplain is about 3/4 to 1-1/4 miles wide and is lined 
on either side by 30 to 40 foot bluffs. 
The unconsolidated glacial deposits in the study area are composed mostly 
of Illinoian and Wisconsinan age loess, till and outwash. Pre-Illinoian 
drift is also present in the study area. Sand and gravel beds occur within 
the Illinoian and pre-Illinoian drift but their thickness, distribution and 
permeability vary considerably over short distances. Thickness of the uncon-
solidated glacial drift in the area varies from about 40 to 200 feet. 
The glacial stratigraphy of the Long Point Slough and the Sangamon 
River Valley are very similar. In general, they contain 5 to 10 feet of 
silty alluvium overlaying as much as 40 feet of Wisconsinan outwash in the 
slough and 60 feet in the river valley. The outwash overlies Illinoian or 
pre-Illinoian till except locally where the till is absent and outwash over-
lies shaley bedrock. The outwash was derived from the Shelbyville Morainic 
System which formed 4 to 5 miles east of the study area. It was deposited 
as an outwash apron in front of the moraine and in valley trains in the Long 
Point Slough and Sangamon River Valley. These deposits range from silty 
sand to coarse gravel. Figures 13 and 14 are typical cross sections across 
the slough and river valley. Cross section A-A' (figure 13) depicts the 
stratigraphy of the Long Point Slough. Downstream from A-A', the sediments 
become better sorted and their hydraulic conductivity (water-yielding 
ability) increases. The thickest sand and gravel deposits in the slough are 
found at its confluence with the Sangamon River Valley (figure 12) where 
more than 50 feet of sand and gravel are found (figure 14). 
The Sangamon River Valley contains even more extensive deposits of sand 
and gravel. Figures 14 through 16, cross sections B-B', C-C' and D-D', 
show the valley train deposits in it. Forty to sixty feet of stratified 
sand and gravel fill the valley to a relatively constant thickness across 
its entire width. Figure 16, a longitudinal section in the valley parallel 
to and north of the Sangamon River, shows the deposits are continuous along 
the valley. 
Figure 12. De Kalb Agricultural Area, Illiopolis, showing locations of cross sections in Long Point Slough 
and Sangamon River Valley. 
Figure 13. Cross section A-A' based on test well cuttings in the Long Point Slough (after K. 0. Emery, 
Illinois State Geological Survey). 
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Figure 14. Cross section B-B' based on test well cuttings in the Long Point Slough (after K. O. Emery, 
Illinois State Geological Survey). 
Figure 15. Cross section C-C' based on test well cuttings in Sangamon River Valley (after K. 0. Emery, 
Illinois State Geological Survey, 1942). 
Figure 16. Longitudinal section in the Sangamon River valley south and southwest of Illiopolis showing 
relationship of sand and gravel deposits to the underlying glacial till and bedrock and over-
lying soil and silt. 
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A buried bedrock v a l l e y is present in t h e study a rea beneath t h e DARA 
and t h e Borden Chemical Company. A t e s t ho le d r i l l e d by Borden on t h e i r 
p roper ty in Sect ion 1 1 , west of I l l i o p o l i s ( f i g u r e 1 2 ) , encountered bed-
rock at a depth of 203 f e e t , but f a i l e d to p e n e t r a t e any w a t e r - y i e l d i n g 
s t r a t a . 
The shallow bedrock c o n s i s t s mainly of non-wa te r -y ie ld ing sha l e s of 
the Pennsylvanian Modesto and Bond Formations. Small supp l i e s of ground 
water may be a v a i l a b l e from th in sandstones or c rev iced l imes tones , but 
these should not be considered as a p o t e n t i a l source of a moderate to l a r g e 
supply of ground wa te r . 
DARA o b t a i n s ground water from v a l l e y t r a i n d e p o s i t s in t h e Sangamon 
River Valley southwest of I l l i o p o l i s . The d e p o s i t s a r e composed mainly of 
sand and gravel and range in t e x t u r e from f i n e s i l t y sand to cobble g r a v e l . 
They f i l l t h e r i v e r v a l l e y to a depth of 40 to 60 f ee t beneath a 5- to 1 0 -
foot s u r f i c i a l l a y e r of f ine r grained a l luv ium. The w a t e r - y i e l d i n g po r t ion 
i s gene ra l ly 18 to 48 f e e t t h i c k in t h e v i c i n i t y of t h e wel l f i e l d ( f i gu re 
16) . The width of t h e d e p o s i t s is determined by t h e width of t h e r i v e r 
v a l l e y i t s e l f and v a r i e s a t t h e well f i e l d from about 3/4 to 1-1/2 m i l e s . 
The d e p o s i t s a r e cont inuous along t h e l eng ths of both t h e Sangamon River 
Valley and t h e Long Poin t Slough in t h e study a r e a , a d i s t a n c e of at l e a s t 
9 m i l e s . The base of t h e depos i t s r e s t s on t i l l , except l o c a l l y where 
e ros ion exposed t h e under lying bedrock ( f i gu re 1 6 ) . 
The o r i g i n of t h e groundwater supply which se rves DARA da tes back to 
the e a r l y 1940 ' s when t h e proper ty now occupied by DARA was t h e s i t e of t h e 
Sangamon Ordnance Plant (operated by t h e U.S. Army). Extensive groundwater 
exp lora t ion and t e s t i n g was done by t h e S t a t e Geological and Water Surveys 
to find enough water to meet an a n t i c i p a t e d demand of 200,000 to 300,000 gpd 
for c o n s t r u c t i o n purposes and an est imated 1.6 to 1.8 mgd for product ion 
needs. A t o t a l of 504 r e s i s t i v i t y s t a t i o n s were occupied during t h e f i e l d 
work season in 1942, and 103 t e s t ho les were d r i l l e d ( f i g u r e 1 7 ) . The f i r s t 
t h r ee product ion we l l s were d r i l l e d along t h e Long Point Slough between 
I l l i o p o l i s and Nian t ic about 2 miles eas t of t h e p l an t s i t e . I l l i o p o l i s 
obtained water from t h e Sangamon Ordnance P lan t supply s ince i t s completion 
in 1943 and acqui red Well Nos. 1 and 2 in 1947. These two we l l s a r e p r e -
sen t ly maintained as i n a c t i v e , emergency supply sources . Well No. 3 
r eve r t ed to t h e purchaser of the land on which it was l oca t ed when t h e 
proper ty was sold by t h e War Assets Admin is t ra t ion . Five more we l l s (Nos. 
4-8) were d r i l l e d soon afterward along the Sangamon River bottoms j u s t south 
of the ordnance p l a n t a r e a . 
Well No. 1 was d r i l l e d in Apri l 1942 to a depth of 34 fee t and loca ted 
approximately 50 fee t nor th and 1300 fee t west of t h e southeas t corner of 
Sect ion 4, T16N, RlW. The well was cons t ruc ted with 25 fee t of 38-inch 
ou te r ca s ing , 25 fee t of 26-inch inner cas ing, and 10 fee t of 26- inch, No. 
6 s l o t , s h u t t e r sc reen . The well was t e s t e d on May 1, 1942, for 22 hours 
at pumping r a t e s vary ing from 160 gpm to 300 gpm. The nonpumping water 
l eve l measured 5.9 fee t below ground, and t h e s p e c i f i c capac i ty was ca l cu -
l a t e d to be 33 gpm/ft at the end of pumping. It was recommended t h a t the 
well be pumped at about 250 gpm. 
Figure 17. Locations of resistivity stations and test holes for Sangamon and Oak Ordinance Plants. 
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Well No. 2 was d r i l l e d in May 1942 to a depth of 32 fee t and l oca t ed 
approximately 100 feet no r th and 1850 fee t west of t h e southeas t corner of 
Sect ion 8, T16N, RlW. Well cons t ruc t i on was s i m i l a r to t ha t of Well No. 1 
except the screen contained No. 7 s ized s l o t s . The wel l was t e s t e d for 24 
hours , beginning on May 4, at r a t e s vary ing from 160 to 300 gpm. The non-
pumping water l e v e l was approximately 3.1 fee t below ground, and t h e f i n a l 
spec i f i c c apac i t y was 21 gpm/ft. I t was recommended t h a t t h e wel l be o p e r -
ated at about 200 gpm. 
Well No. 3 was a l s o d r i l l e d in May 1942 and was loca ted about 150 
feet south and 150 fee t eas t of the northwest corner of Sect ion 20, T16N, 
RlW. The well was d r i l l e d to a depth of 33.5 fee t and cons t ruc ted in 
s imi l a r manner to Well No. 2. A 24-hour t e s t was conducted on t h e well wi th 
pumping r a t e s varying between 145 and 350 gpm. The nonpumping l e v e l was 
2.2 f ee t below ground, and t h e f i n a l spec i f i c c a p a c i t y was 18.5 gpm/ft . 
It was recommended t h a t t h e well be pumped at 200 gpm. This well has r e -
por t ed ly been f i l l e d and covered so t h a t t h e p rope r ty could be used for 
farming. 
Well No. 4 was d r i l l e d in Ju ly 1942 to a depth of 48 fee t and l oca t ed 
approximately 1320 fee t no r th and 1300 fee t eas t of t h e southwest corner 
of Sect ion 25, T16N, R2W. The well con ta ins 34.75 f ee t of 38-inch ou te r 
casing and 34.75 fee t of 26-inch inner cas ing over 15 f ee t of 26- inch, No. 
7 s l o t , s h u t t e r s c r een . The well was t e s t e d for 24 hours at pumping r a t e s 
varying from 260 to 461 gpm. The nonpumping water l e v e l was 7.2 fee t below 
ground and t h e f i n a l s p e c i f i c capac i ty was 20 gpm/ft . A 250 gpm pumping 
r a t e was recommended for t h i s w e l l . 
Well No. 5 was a l so d r i l l e d in Ju ly 1942 and loca ted approximately 
1690 f ee t no r th of the southeas t corner of Sect ion 26, T16N, R2W. D r i l l e d 
to a depth of 56 f e e t , t h e well was equipped wi th 40 f e e t of 38- inch ou te r 
cas ing , 41 fee t of 26-inch inner cas ing , and 15 f ee t of 26-inch, No. 7 
s l o t , s h u t t e r s c reen . Beginning Ju ly 21, 1942, a 24-hour t e s t was conducted 
at r a t e s varying from 250 to 540 gpm. The nonpumping l e v e l was 6.2 fee t 
below ground and t h e f i n a l spec i f i c c apac i t y was 21.5 gpm/ft . The pumping 
r a t e recommended for t h i s well was 300 gpm. 
Well No. 6 was t h e t h i r d to be d r i l l e d in Ju ly 1942 and was loca ted 
approximately 1100 fee t nor th and 3120 f ee t west of the southeast corner of 
Sect ion 26, T16N, R2W. The well was d r i l l e d 55 fee t in depth and had 40 
fee t of 38-inch ou te r c a s ing , 40 fee t of 26-inch inner ca s ing , 10 fee t of 
26-inch, No. 7 s l o t , s h u t t e r screen, and 5 f ee t of 26-inch by 36-inch cone 
screen, a l so with No. 7 s l o t shu t t e r openings. The well was t e s t e d Ju ly 
16-17 for 24 hours at pumping r a t e s of 240 to 555 gpm. The nonpumping 
l eve l was 1.3 fee t below ground and the f i n a l spec i f i c capac i ty was 22.9 
gpm/ft. A 300-gpm pumping r a t e was recommended for t h e w e l l . 
Well No. 7, t h e four th well d r i l l e d in July 1942, was d r i l l e d 53 fee t 
deep at a l o c a t i o n approximately 225 fee t south and 2620 f ee t west of t h e 
nor theas t corner of Seci ton 35, T16N, R2W. Construct ion f ea tu r e s included 
38 fee t of both 38-inch ou te r cas ing and 26-inch inner cas ing , 10 f ee t of 
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26-inch screen, and 5 f e e t of 26-inch by 36- inch cone sc reen , both with No. 
7 s l o t shu t t e r openings . On Ju ly 7 th a 12-hour product ion t e s t was con-
ducted with pumping r a t e s of from 150 to 475 gpm. The nonpumping l e v e l was 
5.8 f e e t below ground, and the f i n a l spec i f i c c a p a c i t y was computed to be 
25 gpm/ft . A pumping r a t e of 300 gpm was recommended for t h e w e l l . 
Well No. 8 was a c t u a l l y d r i l l e d in June 1942, before Wells 4 - 7 . This 
well was loca ted 1850 f e e t south and 1350 f ee t e a s t of t h e northwest corner 
of Sect ion 35, T16N, R2W, and was f in i shed at a depth of 47 f e e t . T h i r t y -
e i g h t - i n c h ou te r ca s ing and 26-inch inner cas ing were both s e t to 29.8 
f e e t , followed by 15 f ee t of 26-inch screen and 5 fee t of 26-inch by 36-
inch cone sc reen . Both screened s e c t i o n s had No. 7 s l o t s h u t t e r s . The wel l 
was t e s t e d for 8 hours on June 8th at a cons tant r a t e of 417 gpm and the 
f i n a l s p e c i f i c c apac i t y was c a l c u l a t e d as 41 gpm/ft . The nonpumping l e v e l 
was observed to be 5.7 f e e t below ground. A 300 gpm pumping r a t e was 
recommended for t h i s w e l l . 
The groundwater supply at t h i s t ime t o t a l e d 2100 gpm in recommended 
c a p a c i t y or 3 mgd. Water was supplied to t h e Ordnance P lan t ( u n t i l opera-
t i o n s ceased in 1945), t h e Vi l l age of I l l i o p o l i s , DARA, and Borden Chemical 
Company. In 1949, I l l i o p o l i s acquired t h e p roper ty on which Wells 4-8 were 
l o c a t e d . Included in t h e purchase were a l l pumps and d i s t r i b u t i o n l i n e s 
and t h e water t reatment p l a n t . In 1950, I l l i o p o l i s l e a s e d the water supply 
and t rea tment f a c i l i t i e s to DARA to ope ra t e and main ta in for a 20-year 
pe r iod . 
In ea r ly 1969, c o n s t r u c t i o n of t h e f i r s t of four new w e l l s next to 
s eve ra l of t h e Sangamon River bottom wel l s was s t a r t e d . The we l l s were 
numbered 9-12 and r ep l aced t h e f i ve previous w e l l s at t hose l o c a t i o n s . The 
we l l s a r e capable of producing 300 gpm when run i n d i v i d u a l l y , but normally 
they a r e operated s imul taneously and produce approximately 200 gpm ap iece 
under those c o n d i t i o n s . 
Well No. 9 was d r i l l e d in January 1969 as a replacement for Well No. 5 
and was loca ted 25 fee t west of t h a t w e l l . Completed at a depth of 56.5 
f e e t , t he wel l was cons t ruc ted with 16- inch ca s ing to 41 .5 fee t and 15 
fee t of 16-inch s h u t t e r sc reen . On January 17th a 3-hour cons tan t r a t e 
t e s t was conducted at a pumping r a t e of 300 gpm. A nonpumping l e v e l of 15 
fee t was observed, whi le the spec i f i c capac i ty was computed to be 28.8 
gpm/ft . The well c u r r e n t l y ope ra t e s at an es t imated 200 gpm. 
As a replacement for Well No. 6, Well No. 10 was d r i l l e d in March 1969, 
25 f ee t west of the o lde r w e l l . The well was f i n i s h e d at a depth of 58 
fee t and was cons t ruc ted with 10 f e e t of 34-inch o u t e r ca s ing , 43 fee t of 
16- inch inner cas ing , and 15 fee t of No. 7 s l o t s h u t t e r sc reen . P r io r to 
the s t a r t of a 3-hour product ion t e s t on March 5th a nonpumping l e v e l of 
7.3 fee t was observed. The f i na l spec i f i c c apac i t y at a pumping r a t e of 
300 gpm was 26.4 gpm/ft . The well c u r r e n t l y o p e r a t e s at an est imated 200 
gpm. 
Well No. 11 was d r i l l e d 26 fee t northwest of Well No. 7, as i t s r e p l a c e -
ment, in May 1972. The well was completed at a depth of 60 fee t and was 
cased with 45 fee t of 16- inch p ipe , followed by No. 5 s l o t s h u t t e r screen 
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to t h e bottom. A nonpumping l e v e l of 6.5 fee t was measured p r i o r to t h e 
s t a r t of a 3-hour cons tant r a t e product ion t e s t on May 2nd. The pumping 
r a t e of 402 gpm r e s u l t e d in a f i na l s p e c i f i c c apac i t y of 27.2 gpm/ft . The 
well c u r r e n t l y opera tes at an es t imated 200 gpm. 
Also in May 1972, Well No. 12 was d r i l l e d 26 fee t eas t of Well No. 8, 
as i t s replacement . The new wel l was f i n i s h e d a t 59.5 f e e t wi th 2 .5 f e e t 
of 36-inch surface cas ing , 44.5 f ee t of 16- inch cas ing , and 15 fee t of 
16- inch , No. 5 s l o t , s h u t t e r sc reen . On May 3rd, a 3-hour product ion t e s t 
was conducted at a cons tant r a t e of 402 gpm. The spec i f i c capac i ty at t h e 
end of t h e pumping period was 36.8 gpm/ft . P r i o r to the t e s t t h e nonpumping 
l e v e l was observed to be 9.4 f e e t . The wel l c u r r e n t l y ope ra t e s a t an e s t i -
mated 200 gpm. 
F i n a l l y , in 1977, Well No. 4 was replaced by Well No. 13 which was 
d r i l l e d to a depth of 47 f ee t and l oca t ed 25 f ee t to t h e west . The wel l was 
cased wi th 16-inch p ipe to 32 f e e t , followed by 15 fee t of No. 60 s l o t s c r een . 
The wel l produces an est imated 200 gpm when opera ted s imultaneously wi th 
Wells 9-12. 
The Borden Chemical Company d r i l l e d a s e r i e s of auger t e s t ho les in 
1978 in Sect ion 11 , T16N, R2W, west of I l l i o p o l i s , but f a i l e d to l o c a t e any 
wa te r -y i e ld ing sand and grave l in t h e g l a c i a l d r i f t . They a l so d r i l l e d a 
deep t e s t ho l e in to a bur ied bedrock v a l l e y benea th i t s p l an t s i t e . Bed-
rock was encountered at 203 fee t but no wa te r -y i e ld ing sediments were found. 
Also in t h e 1970 's an ex t ens ive geophysical survey was made in t h e Long 
Point Slough a r e a . Although i t s bas i c purpose was r e sea rch r a t h e r than e x -
p l o r a t i o n , i t provided much new information about t h e wa t e r -y i e ld ing 
cha rac t e r of t h e sediments. In gene ra l , i t was found t h a t a l though a median 
gra in s i z e decreased downstream, t h e hydrau l ic conduc t iv i t y increased to a 
maximum at the confluence of the slough wi th t h e r i v e r v a l l e y at Well No. 3. 
No d e f i n i t e reason can be given for f a i l u r e s of Wells 4 through 8. 
As e a r l y as 1944, though, Wells 4 and 5 showed s igns of f a t i gue (decreased 
product ion) due to what was f e l t to be overpumping. Pumping a well in ex -
cess of i t s design capac i ty can c r e a t e problems which may damage t h e w a t e r -
bear ing formations in c l o s e proximity to t h e pumped we l l , reducing the wa te r -
producing c a p a b i l i t i e s of t h e well i t s e l f . 
Excessive pumping of a well can lower water l e v e l s in the wel l bore to 
the po in t where the reduc t ion in h y d r o s t a t i c p r e s s u r e fo rces the r e l e a s e 
of d i s so lved carbon d ioxide from s o l u t i o n . Because the amount of calcium 
carbonate in so lu t i on is d i r e c t l y p ropor t i ona l to t h e amount of carbon 
d iox ide in so lu t ion , t he r e l e a s e of carbon d iox ide w i l l cause calcium c a r -
bonate to p r e c i p i t a t e . The g r e a t e s t r educ t i on in h y d r o s t a t i c p r e s su re i s 
near t h e pumping we l l ; hence, t h i s is where most of the calcium ca rbona te 
w i l l d e p o s i t . The depos i t s can u l t i m a t e l y c log t h e pore openings of t h e 
aqui fe r near the well and i n h i b i t t h e flow of water in to t h e well b o r e . 
Another well c logging mechanism involves so lub le fe r rous i r o n . When 
fe r rous i ron comes in to contac t with oxygen, i t forms f e r r i c hydroxide, a 
very i n s o l u b l e compound. Enough oxygen can become a v a i l a b l e during the 
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ope ra t ion of a we l l , e s p e c i a l l y when pumped at excess ive r a t e s , t h a t oxygen 
can en te r the dewatered formation above t h e cone of dep re s s ion . The iron 
hydroxide can slowly bu i ld on t h e sur face of sand g r a i n s and t h e wel l screen 
u n t i l t h e pe rmeab i l i ty and s t o r a g e c a p a c i t y o f t h e formation in t h e v i c i n i t y 
of the well have been g r e a t l y reduced . 
I ron b a c t e r i a (which a r e n a t u r a l l y p resen t i n n e a r l y a l l s o i l s ) can 
a l s o clog a wel l very qu ick ly . These b a c t e r i a feed on f e r rous i ron and e x -
c r e t e s o l i d hydrated f e r r i c i ron ox ides which accumulate in no t only t h e 
voids of the sand and gravel but in water mains and pump housings as w e l l . 
The raw water produced by t h e Sangamon River Bottom w e l l s is high enough 
in i ron (over 2 .0 ppm) and ca lc ium ca rbona te (over 400 ppm) to support any 
one of t h e c logging mechanisms d i s cus sed . 
Reports of groundwater usage a r e spo t t y but t h e growth of t h e water 
needs of those being suppl ied by DARA is c l e a r . Ear ly e s t ima te s of water 
pumpage in 1951 came to an average of 300,000 gpd wi th maximum usage at 
400,000 gpd. Breakdown by u s e r s followed t h e s e e s t i m a t e s : I l l i o p o l i s , 
50,000 gpd; American Polymer, 80,000 gpd; Perma S ta rch , 1,500 gpd; Rudd 
B r o s . , 2,200 gpd; and DARA, 166,000 gpd. Estimated consumption by t he se 
same use r s for 1954 was around 250,000 gpd. By 1964 the average consumption 
was up to 750,000 gpd with 65,000 gpd going to I l l i o p o l i s . In 1977, t h e 
average consumption was 1 mgd. The p r i n c i p a l user was Borden Chemical Co. , 
consuming 700,000 gpd, while I l l i o p o l i s purchased an average of 165,000 gpd. 
The hydrau l ic p r o p e r t i e s ( t r a n s m i s s i v i t y , T, and c o e f f i c i e n t of s t o r age , 
S) of t h e sand and gravel aqu i f e r were determined from the r e s u l t s of s i x 
pumping t e s t s made during June and J u l y , 1942. Values of drawdown in pumped 
and obse rva t ion we l l s were p l o t t e d on logar i thmic paper a g a i n s t va lues of 
t ime a f t e r pumping s t a r t e d (time-drawdown graph) and aga ins t v a l u e s of 
squares of d i s t a n c e from pumped w e l l s to obse rva t ion we l l s ( d i s t ance -d raw-
down g raph) . These da ta and Theis nonequi l ibr ium formula were used to com-
pute t h e hydrau l i c p r o p e r t i e s of t h e sand and grave l a q u i f e r . Resu l t s of 
t h e pumping t e s t s i n d i c a t e t h e t r a n s m i s s i v i t y ranges from about 45,000 
gpd/ f t in t h e no r theas t e rn pa r t of t h e well f i e l d to about 100,000 gpd/f t 
in t h e southwestern pa r t o f t h e wel l f i e l d . The average t r a n s m i s s i v i t y i s 
f a i r l y high and is 60,000 g p d / f t . The c o e f f i c i e n t of pe rmeab i l i t y , based 
on an average s a t u r a t e d t h i c k n e s s of 45 f e e t , is about 1300 gpd/sq . f t . 
The average va lue of t h e s t o r age c o e f f i c i e n t i s 0 .04, i n d i c a t i n g t h a t w a t e r -
t a b l e cond i t i ons e x i s t i n t h e wel l f i e l d a r e a . 
Ava i lab le data suggest t h e sus ta ined y i e l d of t h e sand and grave l 
aqu i f e r in t h e v i c i n i t y of the well f i e l d may exceed 40 m i l l i o n ga l lons per 
month (1.3 mgd) under favorab le pumping c o n d i t i o n s . Five w e l l s pumping for 
12 hours a day should be capab le of producing 26 m i l l i o n ga l lons per month 
(0.8 mgd). 
The 1977 per c a p i t a water demand at I l l i o p o l i s was 138 gpd. Based on 
a per c a p i t a demand rev i sed downward to 72 gpd, the S t a t e Div i s ion of Water 
Resources has est imated t h a t t h e d a i l y demand at I l l i o p o l i s in the year 2000 
w i l l be s l i g h t l y over 110,000 g a l l o n s , down by a t h i r d from the most recent 
consumption f i g u r e s . No es t ima tes were made for i n d u s t r i a l water u s e . 
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Should a d d i t i o n a l water supp l i e s be needed, however, p o s s i b i l i t i e s for 
fur ther expansion of ground-water supp l ies in the DARA-Illiopolis a rea a r e 
e x c e l l e n t . From previous t e s t d r i l l i n g and r e s i s t i v i t y da t a , t h i c k , ex-
t ens ive depos i t s of sand and gravel a r e known to be p resen t in t h e Sangamon 
River Valley and t h e Long Poin t Slough. New we l l s could be d r i l l e d v i r t u a l l y 
anywhere with assurance of at l e a s t moderate success . However, in order to 
take advantage of e x i s t i n g p i p e l i n e , t h e following l o c a t i o n s a r e suggested: 
1) along t h e n o r t h l i n e of Sect ion 20, T16N, R1W, in the v i c i n i t y of Old 
Well No. 3, 2) t h e no r theas t corner of Sect ion 19, T16N, R1W, at t he s i t e of 
t e s t hole No. 27, 3) along t h e west l i n e of Sect ion 20, T16N, RlW, at any of 
the s i t e s of t e s t ho le Nos. 37, 39 or 4 1 , and 4) along t h e west l i n e of t h e 
eas t half of Sect ion 20 in t h e v i c i n i t y of t e s t ho le Nos. 96-98. 
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DELAND 
The V i l l a g e o f DeLand i s i n n o r t h w e s t e r n P i a t t County i n c e n t r a l 
I l l i n o i s ( S e c t i o n 9 , T19N, R5E) a p p r o x i m a t e l y 8 m i l e s n o r t h w e s t o f M o n t i -
c e l l o and 2 3 m i l e s wes t o f Champaign. The I l l i n o i s C e n t r a l Gulf R a i l r o a d , 
S t a t e Route 1 0 and o t h e r 2 - I a n e s t a t e and c o u n t y h ighways s e r v e t h e a r e a . 
The s t u d y a r e a i n c l u d e s t h e p a r t o f T19N, R5E, shown on f i g u r e 1 8 , a p o r -
t i o n o f t h e t o p o g r a p h i c map o f t h e M o n t i c e l l o 1 5 - m i n u t e Q u a d r a n g l e . 
The t e r r a i n a r o u n d DeLand i s t h e n e a r l y f l a t t o v e r y g e n t l y r o l l i n g 
t o p o g r a p h y o f a g l a c i a l g round m o r a i n e . I t s s u r f a c e h a s been e r o d e d l o c a l l y 
b y s e v e r a l s m a l l , s o u t h e r l y - f l o w i n g s t r e a m s which form t h e h e a d w a t e r s o f 
Goose C r e e k . Goose Creek i n t u r n f l ows s o u t h e a s t e r l y t oward t h e Sangamon 
R i v e r which i s s o u t h e a s t o f and o u t s i d e t h e s t u d y a r e a . T he r e i s a g e n t l e 
r e g i o n a l s l o p e o f 3 f e e t p e r m i l e t o t h e s o u t h . Maximum t o p o g r a p h i c r e l i e f 
i s a b o u t 4 2 f e e t ; e l e v a t i o n s r a n g e from 712 f e e t above mean s e a l e v e l i n 
t h e n o r t h w e s t p a r t o f t h e s t u d y a r e a t o a b o u t 670 f e e t a l o n g Goose C r e e k 
i n t h e s o u t h . 
The u n c o n s o l i d a t e d g l a c i a l d e p o s i t s i n t h e DeLand a r e a c o n s i s t o f d r i f t 
o f p r e - I l l i n o i a n , I l l i n o i a n and W i s c o n s i n a n a g e w i t h a t o t a l t h i c k n e s s o f 
160 t o 170 f e e t ( f i g u r e s 1 9 - 2 1 ) . W i s c o n s i n a n g l a c i a l d r i f t u n d e r l i e s t h e 
ground s u r f a c e t o a d e p t h o f 4 0 t o 5 5 f e e t . A s o i l p r o f i l e and i n t e r g l a c i a l 
s i l t d e p o s i t s mark t h e t o p o f t h e I l l i n o i a n d r i f t . The I l l i n o i a n d r i f t i s 
p r o b a b l y u n d e r l a i n b y p r e - I l l i n o i a n d r i f t i n l o w - l y i n g a r e a s o n t h e b e d r o c k 
s u r f a c e . 
The v a l l e y s o f Goose Creek and i t s t r i b u t a r i e s n e a r DeLand h a v e b e e n 
e roded t o d e p t h s o f 1 0 t o 2 0 f e e t be low t h e g e n e r a l s u r f a c e and c o n t a i n n o 
e x t e n s i v e d e p o s i t s o f a l l u v i u m i n which s a n d and g r a v e l might b e a v a i l a b l e 
f o r f u r n i s h i n g a g r o u n d - w a t e r s u p p l y . 
A sand and g r a v e l d e p o s i t a t d e p t h s o f 7 0 t o 100 f e e t i s w i d e s p r e a d i n 
t h e a r e a . A l a r g e number o f w e l l s o b t a i n w a t e r from i t . T e s t d r i l l i n g a l s o 
h a s i n d i c a t e d d e p o s i t s o f sand and g r a v e l and s i l t y s a n d i n t h e d e e p e r p a r t 
o f t h e d r i f t be tween d e p t h s o f 140 t o 155 f e e t . The e x t e n t o f t h e s e d e -
p o s i t s i s n o t known. 
The s h a l l o w b e d r o c k i n t h e s t u d y a r e a i s composed p r e d o m i n a n t l y o f 
s h a l e w i t h minor amounts o f l i m e s t o n e , c o a l , and s a n d s t o n e o f t h e P e n n s y l -
v a n i a n Bond and Modesto F o r m a t i o n s . The b o u n d a r y be tween t h e Modesto and 
t h e y o u n g e r , o v e r l y i n g Bond r u n s e s s e n t i a l l y n o r t h - s o u t h a l o n g t h e e a s t e r n 
edge o f town i n t h i s a r e a . The P e n n s y l v a n i a n r o c k s a r e g e n e r a l l y n o n -
w a t e r - y i e l d i n g , and t h e r e a r e n o r e c o r d s o f any w e l l s d e v e l o p e d i n t h e 
s h a l l o w b e d r o c k i n t h e DeLand a r e a . Water i n t h e b e d r o c k becomes more 
m i n e r a l i z e d w i t h d e p t h , and g e n e r a l l y be low a b o u t 250 t o 300 f e e t , i t i s 
t o o h i g h l y m i n e r a l i z e d f o r most u s e s . 
The V i l l a g e o f DeLand o b t a i n s i t s m u n i c i p a l w a t e r supp ly from a s and 
and g r a v e l d e p o s i t i n t h e g l a c i a l d r i f t i n t h e 7 0 t o 100 foo t d e p t h i n t e r v a l 
( f i g u r e s 1 9 - 2 1 ) . The d e p o s i t i s w i d e s p r e a d , a s i n d i c a t e d b y f a c t t h a t num-
e r o u s p r i v a t e w e l l s o b t a i n w a t e r from i t t h r o u g h o u t t h e s t u d y a r e a . The 
Figure 18. Map of Deland area showing surface topography, drainage features and the area included in 
fig. 19 indicated by a heavy line. 
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Figure 19. Test hole and municipal well locations for Deland. 
Figure 20. Cross section A-A' showing surface topography, glacial deposits 
and bedrock surface at Deland, Illinois. 
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Figure 21. Cross sections B-B' and C-C' showing surface topography, glacial 
deposits and bedrock surface at Deland, Illinois. 
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depos i t has a f a i r l y uniform th ickness of about 5 f ee t but l o c a l l y may 
range from 1 to 8 fee t ( f i g u r e s 20-21) . I t s t e x t u r e is sand or sand and 
g rave l , a l though some wel l logs d e s c r i b e i t as being a s i l t y sand and 
g rave l , a cond i t ion which would reduce i t s w a t e r - y i e l d i n g p o t e n t i a l . I t 
is o v e r l a i n in p laces by a cemented g rave l ( f i g u r e 20) and may a l s o con-
t a i n l e n s e s o f t i l l ( f i gu re 21) . 
DeLand publ ic o f f i c i a l s f i r s t a t tempted i n s t i t u t i n g a pub l i c water 
supply in 1914. Five we l l s were d r i l l e d between February, 1914 and June, 
1915 in an e f fo r t to find s u f f i c i e n t water for t h e needs of t h e r e s i d e n t s 
of DeLand. A sand formation, 2 to 5 f e e t t h i c k , was encountered in t h r e e 
of the we l l s at a depth of about 85 f e e t ; y i e l d s of t h e s e we l l s were only 
10 to 15 gpm on a very d iscont inuous b a s i s and not enough to warrant making 
permanent supply w e l l s . In 1915 a deep well was d r i l l e d to 1085 f e e t but 
only s a l t water was found at depths of 510 and 785 fee t in t h e bedrock. 
I n t e r e s t in e s t a b l i s h i n g a publ ic water supply system waned u n t i l t h e mid-
30 ' s when, upon t h e Water Survey 's sugges t ion , seven t e s t holes were d r i l l e d 
to d e l i n e a t e the a r e a l ex ten t of t h e sand formation found in the e a r l i e r 
d r i l l i n g . 
Tes t Hole No. 7, d r i l l e d 83 fee t deep in t h e southwestern p o r t i o n of 
DeLand, showed t h e most promise, y i e l d i n g 50 gpm from 6.5 fee t of sand. A 
f in i shed product ion well was then l oca t ed 15 f ee t no r th of TH7 as DeLand's 
f i r s t pub l i c water supply w e l l . The water works system was not o f f i c i a l l y 
in s e r v i c e in 1938 but 35 se rv ices had been connected and were us ing a t o t a l 
of about 10,000 gpd (without cha rge ) . A d e s c r i p t i o n of t h e well fo l lows: 
Well No. 1: Located approximately 1195 fee t n o r t h and 300 fee t eas t 
the southwest corner of Sect ion 9, T19N, R5E, Well No. 1 was d r i l l e d 83 
fee t deep in 1935. The well is cased to 75 fee t with 26- inch diameter 
ou te r c a s ing , to 73.5 fee t with 12- inch diameter inner cas ing (placed 
from 2 f e e t above ground), and is f in i shed with 9.5 fee t of 12- inch diameter 
Cook screen with No. 60 s l o t s . The wel l was pumped at 65 gpm for 9 hou r s . 
The s t a t i c water l e v e l at t h e time of t h e t e s t was 18 f ee t below ground 
sur face , and t h e spec i f i c capac i ty was found to be 1.43 gpm/ft at t h e end 
of the pumping pe r iod . 
By 1948, DeLand was experiencing water supply problems due to a r e -
duct ion in t h e capac i ty o f t h e i r w e l l . I n v e s t i g a t i o n s revea led the spec i f i c 
capac i ty of the well had f a l l e n to 0.45 gpm/ft, a r educ t ion of 2/3 of the 
o r i g i n a l spec i f i c c a p a c i t y . The reduc t ion in s p e c i f i c c apac i t y was found 
to be due to migrat ion of f i ne sand and c l ay p a r t i c l e s toward t h e w e l l , 
c logging t h e screen and surrounding format ion. P a r t i c l e migrat ion i s of ten 
t h e r e s u l t of overpumping a we l l ; t h e v e l o c i t y of the water as i t is drawn 
toward t h e well becomes g rea t enough to move f ine sand and c lay p a r t i c l e s 
which a r e even tua l ly trapped by t h e well screen or between o ther p a r t i c l e s , 
decreas ing the permeabi l i ty of t h e surrounding formation and reducing t h e 
y ie ld of the w e l l . The well was surged with a d i s p e r s i n g agent to draw t h e 
f ine p a r t i c l e s through the well screen and unclog the w e l l . An improvement 
was r e a l i z e d ( the spec i f i c capac i ty was increased to 0.58 gpm/ft) but i t 
was not s u f f i c i e n t to s a t i s f y the water requirements of DeLand. 
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I n v e s t i g a t i o n s then proceeded in to making Test Hole No. 7 a product ion 
w e l l . In February, 1949, t h e wel l was t e s t e d to determine i t s c a p a c i t y . 
It was found t h e well could be pumped s a t i s f a c t o r i l y at 30 gpm, but at 40 
gpm, se r ious sand pumping problems occur red . 
Fur ther development of t h e we l l was not recommended because it was 
feared the well screen had too l a r g e an opening for t h e s i z e sand composing 
the a q u i f e r , and if a g i t a t i o n and b a i l i n g were overdone, c o l l a p s e of t h e 
s o i l around t h e well might occur . Therefore , product ion was l i m i t e d to 30 
gpm, and t h i s became Deland ' s Well No. 2. A d e s c r i p t i o n of t h i s wel l fo l lows: 
Well No. 2: Formerly Test Hole No. 7, d r i l l e d in 1935 to a depth of 
83 f e e t . Located 15 f ee t south of Well No. 1 or approximately 1180 f ee t 
no r th and 300 f e e t e a s t of t h e southwest corner of Sect ion 9, T19N, R5E. 
Put i n to s e rv i ce in March, 1949, t h e wel l was composed of an 8- inch diameter 
ou te r cas ing extending from ground surface to 73.5 f e e t , a 6- inch inner 
cas ing a l so extending to 73.5 f e e t , followed by 9.5 f e e t of 6-inch diameter 
Cook screen with No. 40 s l o t s . The wel l was t e s t e d in 1935 for a per iod 
of 3.5 hours at a pumping r a t e of about 58 gpm. S t a t i c water l e v e l at t h e 
time of t h e t e s t was 20 f ee t below ground sur face and t h e s p e c i f i c capac i ty 
was found to be 1.12 gpm/ft at t h e end of t h e pumping pe r iod . The wel l 
was t e s t e d again in 1949 to check i t s capac i ty ; t h e pumping r a t e va r i ed from 
28 to 50 gpm over a per iod of about 4 . 5 hours . The s t a t i c water l e v e l was 
33 fee t below ground sur face a t t h e t ime of t h i s t e s t (7 .5 f ee t was a t t r i b -
uted to t h e inf luence of Well No. 1) and the s p e c i f i c c a p a c i t y was found to 
be 1.3 gpm/ft, i n d i c a t i n g t h e wel l had not l o s t c apac i t y . Well No. 2 was 
abandoned when No. 3 was put in s e r v i c e . 
Work was completed on DeLand's t h i r d wel l in October, 1952, l oca t ed 
65 f ee t northwest of Well No. 1. The well used the pump from Well No. 2 
and t h a t well was sealed and l a t e r abandoned. 
Well No. 3: Located 65 fee t n o r t h of Well No. 1 or approximately 
1260 fee t no r th and 300 f ee t eas t of t h e southwest corner of Sect ion 9, 
T19N, R5E. The well is 81 f ee t deep and c o n s i s t s of 79 f e e t of 6-inch d i -
ameter casing (extending from 2 f e e t above to 77 f ee t below ground s u r f a c e ) , 
followed by 4 f ee t of 6-inch diameter Cook screen with No. 25 s l o t s . The 
well was t e s t e d in October, 1952 at 30 gpm for a period of 2 h o u r s . S t a t i c 
water l e v e l was measured as 32 f e e t below ground surface and t h e s p e c i f i c 
capac i ty was found to be 0.8 gpm/f t . 
Well Nos. 4 and 5 were d r i l l e d about n i n e years l a t e r in 1961: 
Well No. 4: Located about 320 fee t west southwest of Well No. 1 
or approximately 1070 fee t n o r t h of t h e southwest corner of Sec t ion 9, 
T19N, R5E. The well is 79.5 fee t deep with 78.6 fee t of 6- inch diameter 
cas ing (extending to 76.25 fee t below ground s u r f a c e ) , followed by 3.25 
f e e t of 6-inch diameter Johnson b r a s s screen wi th No. 40 s l o t s . The well 
was t e s t e d on March 27, 1961, at a cons tant r a t e of 25 gpm u n t i l the pump 
broke suct ion (about 3 hours i n to the t e s t ) . The s t a t i c water l e v e l a t t h e 
beginning of t h e t e s t was 29.5 f e e t below ground sur face and t h e spec i f i c 
capac i ty was found to be 0.6 gpm/ft . A rapid inc rease in t h e t i m e - r a t e of 
drawdown in t h e pumped well a f t e r 110 minutes of pumping ind ica ted the 
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water l e v e l s in the well were g r e a t l y influenced by screen c logging . 
Supplemental wel l t rea tment improved t h e s p e c i f i c c a p a c i t y to 0.9 gpm/ft, 
however, product ion was held to 20 gpm on a long term b a s i s . 
Well No. 5: Formerly Test Hole B-3, loca ted 300 f e e t nor th of Well 
No. 4 or approximately 1370 fee t no r th of t h e southwest corner of Sect ion 
9, T19N, R5E. The well is 79 fee t deep wi th 75.8 f ee t of 4 - inch diameter 
cas ing extending to 74 fee t below ground su r face , followed by 5 f e e t of 
4- inch diameter Johnson screen wi th No. 18 s l o t s . There is no record of a 
product ion t e s t having been conducted on t h i s we l l , but us ing t h e s t a t i c 
water l e v e l of 30.7 f e e t below ground sur face at t he t ime Well No. 4 was 
t e s t e d and assuming a s p e c i f i c c apac i t y equal to t h a t of Well No. 4 (0 .6 
gpm/ft on a long-term b a s i s ) , it is est imated t h a t approximately 26 gpm 
might have been withdrawn at t he time t h e well was new. Reports i n d i c a t e , 
however, t he well y ie lded only 10 gpm, so a lower va lue of aqu i f e r hydrau l ic 
conduc t iv i ty i s l i k e l y , as suggested by t h e small screen s l o t s i z e (0.018") . 
All the w e l l s were formerly operated as t h e demand d i c t a t e d b u t , as of 
1969, t h e wel l s have been opera ted in tandem, with Wells 1 and 4 or Wells 3 
and 5 working t o g e t h e r . The p a i r s of we l l s operated a l t e r n a t e l y to produce 
water as the demand changed. P r e s e n t l y , i t i s not unusual to have a l l four 
wel l s opera t ing at t h e same t ime. In March, 1978, a c t u a l well y i e l d s were 
as fol lows: No. 1, 28 gpm; No. 3, 15 gpm; No. 4, 25 gpm; No. 5, 10 gpm. 
By November, 1978, Wells 3, 4, and 5 were a l l valved back to between 10 and 
17 gpm. 
In 1937-38, j u s t p r i o r to t h e o f f i c i a l s t a r t of DeLand's water works 
system, consumption was es t imated to be 10,000 gpd for a popula t ion of 474. 
By 1949 DeLand's consumption had grown to 25,000 gpd. Average usage f l u c -
tuated between 25,000 and 30,000 gpd for t h e next 15 years with peak 
summer usage cl imbing to as high as 45,000 gpd. The average consumption 
in 1968 was 35,000 gpd, and t h e maximum was 40,000 gpd fo r a popula t ion of 
only 450. Production for t h e pas t 10 years has averaged between 38,000 
and 43,000 gpd. 
Four aqu i fe r t e s t s were analyzed to determine t h e w a t e r - y i e l d i n g 
c h a r a c t e r i s t i c s of t h e sand and gravel formation l y ing below DeLand. Two 
of the t e s t s were conducted on Well No. 1 and two were done on Well No. 4. 
Together they g ive a good i n d i c a t i o n of the amount of water t h e aqu i f e r w i l l 
y i e l d . 
The f i r s t t e s t was performed on December 6, 1935, soon a f t e r Well No. 
1 was d r i l l e d . A semi- logar i thmic p lo t of drawdown versus time s ince 
pumping began for Test Well No. 7 ( loca ted 15 .5 feet from No. 1) r evea led 
a t r a n s m i s s i v i t y of 2000 gpd/f t and a c o e f f i c i e n t of s t o r age of 1.4 x 1 0 - 3 . 
A s imi la r t e s t of Well No. 1, conducted December 13, 1935, ind ica ted a 
t r a n s m i s s i v i t y of 1500 gpd/f t (a s to rage c o e f f i c i e n t could not be computed 
as no observa t ion well data were t a k e n ) . Using an aqu i f e r t h i c k n e s s of 6.5 
f ee t , as given in the log of Test Hole No. 7, t h e hydrau l ic conduc t iv i t y 
of the sand and gravel was computed to be around 230-310 g p d / f t 2 . 
44 
Tes ts conducted on Well No. 4 in e a r l y 1961 show s i m i l a r r e s u l t s . On 
March 27, Well No. 4 was pumped at 25 gpm, whi le water l e v e l measurements 
were taken in two obse rva t ion we l l s (B-2, l o c a t e d 8 fee t from No. 4 and 
B-3, loca ted 300 f e e t from No. 4 ) . Ca lcu la ted t r a n s m i s s i v i t i e s ranged from 
1800 to 2950 g p d / f t . Calcula ted s to rage c o e f f i c i e n t s averaged about 1.0 x 
1 0 - 4 , a d i f f e r e n c e by a f a c t o r of t en from p rev ious ly c a l c u l a t e d v a l u e s . 
As mentioned e a r l i e r , a r ap id inc rease in t h e t i m e - r a t e of drawdown in t h e 
pumped well occurred a f t e r 110 minutes of pumping t ime . A s imi l a r i n c r e a s e 
did not occur in e i t h e r of t h e observa t ion w e l l s , suggest ing water l e v e l s 
in t h e pumped well were influenced by screen c logg ing . Use of a grave l 
pack and subsequent proper development of t h e wel l could have g r e a t l y 
helped i n c r e a s e y i e l d s in t h i s well and o t h e r s , no tab ly Wells 3 , 4 , and 5 
which have no gravel pack. Well No. 1, t h e o l d e s t of t h e e x i s t i n g w e l l s 
and the only wel l which con ta in s a gravel pack, y i e l d s t h e most water and 
has had t h e l e a s t problems wi th dec l in ing y i e l d . 
Treatment of Well No. 4 with chemicals to b reak up the c logging was 
subsequently under taken, and the well was t e s t e d aga in on Apri l 2 1 , 1961. 
Aquifer p r o p e r t i e s ( t r a n s m i s s i v i t y and c o e f f i c i e n t of s to rage) remained 
e s s e n t i a l l y unchanged from the previous t e s t , however, t h e spec i f i c c a p a c i t y 
of the pumped well improved from 0.6 gpm/ft to 0.9 gpm/ft (a 50 percent 
improvement), i n d i c a t i n g t h e clogging problem had been he lped . I t was 
recommended t h e pumping r a t e be kept at no more than 20 gpm to keep sc reen 
en t rance v e l o c i t i e s low. 
Sustained aqu i fe r y i e l d c a l c u l a t i o n s were made based on an i d e a l i z e d 
model of t h e a q u i f e r . Aquifer t e s t s and geologic data revealed no nearby 
boundaries to the aqu i f e r ; t h e r e f o r e , t he model used an aqu i fe r of 
" i n f i n i t e " e x t e n t . Average va lues of 1500 gpd/ f t and 1.0 x 10 -4 were assumed 
for t h e t r a n s m i s s i v i t y and s to rage c o e f f i c i e n t , r e s p e c t i v e l y . Mutual i n t e r -
ference e f f e c t s were computed from t h e o r e t i c a l distance-drawdown r e l a t i o n -
ships using t h e assumed aqu i f e r hydrau l ic p r o p e r t i e s . The sus ta ined y i e l d 
was c a l c u l a t e d on t h e cond i t i on t h a t water l e v e l s be kept above t h e tops of 
the well s c r e e n s . 
The sus ta ined y i e ld capable of being produced from the p resen t well 
system was found to be 43,200 gpd. The a d d i t i o n of new we l l s to t h e modeled 
system did not apprec iab ly inc rease t h e t o t a l supply, because i nd iv idua l well 
y i e l d s were n e c e s s a r i l y reduced to meet the water l e v e l c r i t e r i o n . However, 
while a d d i t i o n a l we l l s may not c r e a t e a g r e a t e r supply on a sus ta ined b a s i s , 
a t emporar i ly g r e a t e r supply would be a v a i l a b l e for emergency s i t u a t i o n s 
( for example, f i r e demand or pump breakdown). 
The Div is ion of Water Resources es t imated DeLand w i l l need a p p r o x i -
mately 33,400 gpd in t h e year 2000. This e s t i m a t e would i n d i c a t e t h e aqu i f e r 
i s adequate for DeLand's needs but personal conver sa t ion wi th t h e v i l l a g e 
water ope ra to r ind ica ted a d d i t i o n a l water was des i r ed for standby and 
emergency supply . 
Fur ther development of the present a q u i f e r appears f e a s i b l e for a 
supplemental supply. There a r e l a r g e a r ea s j u s t o u t s i d e the v i l l a g e l i m i t s 
which a re l i g h t l y or t o t a l l y undeveloped. These a r e a s inc lude the eas t 
halves of Sec t ions 8 and 9, the nor th ha lves of Sec t ions 16 and 17, and t h e 
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south ha lves of Sec t ions 4 and 5, T19N, R4E. These a r ea s should be e x -
plored with an e l e c t r i c a l e a r t h r e s i s t i v i t y survey, and a r ea s wi th t h e 
g r e a t e s t p o t e n t i a l for sand and gravel should be t e s t d r i l l e d to a depth of 
160 f e e t , or bedrock, whichever comes f i r s t . 
There is some evidence of sand and gravel d e p o s i t s in t h e deeper d r i f t 
between 120 to 160 f e e t . The r e s i s t i v i t y survey and t e s t d r i l l i n g programs 
would help confirm or deny t h e presence and extent of t h e s e lower d e p o s i t s . 
For a d d i t i o n a l water , a l a r g e supply may be developed 3 to 5 mi les 
southeas t of DeLand in Sect ions 24, 25, 26, 34, 35, and 36 and in p a r t s of 
Sect ions 14, 22, 23, 27, 28, and 33 , T19N, R5E. Thick sand and gravel 
depos i t s of t h e anc ien t Mahomet Valley a r e known to be p resen t in t h i s a r e a , 
and the chances a r e exce l l en t for development of a l a r g e ground-water supply 
from t h i s formation. I t i s recommended t h e s e a r e a s be explored by t e s t 
d r i l l i n g to determine t h e c h a r a c t e r i s t i c s of t h e d e p o s i t s . Sand and g rave l 
depos i t s a r e known to extend to depths over 250 fee t below land sur face 
i n t h i s a r e a . 
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ST. DAVID-DUNFERMLINE WATER DISTRICT 
The S t . David-Dunfermline Water D i s t r i c t i s in e a s t - c e n t r a l Fulton 
County in w e s t - c e n t r a l I l l i n o i s (Sec t ions 15, 16, 2 1 , and 22, T6N, R4E), 
approximately 3-1/2 to 4 mi l e s south of Canton and 5 mi l e s west of t h e 
I l l i n o i s River Va l ley . S t a t e Routes 78 and 100 and t h e Bur l ington-Northern 
Railroad serve t h e study a r ea which inc ludes t h e p a r t s of T6N, R4E, and R5E, 
shown on f igu re 22, taken from t h e topographic maps of t h e Manito, Glasford, 
Canton and Havana 15-minute Quadrangles. 
The study a rea is an upland west of t h e I l l i n o i s River Val ley . I t i s 
gen t ly to moderately r o l l i n g and i t s sur face has been d i s s e c t e d by a number 
of sou the r ly flowing s t r eams . In a d d i t i o n , su r face mining for coal has 
d i s rup ted l a r g e p o r t i o n s of t h e ground s u r f a c e . The s treams in t h e area 
a r e small and have cor respondingly narrow v a l l e y s . The e l eva t ion of 
Dunfermline and S t . David is approximately 630 to 640 f e e t above mean sea 
l e v e l . The maximum r e l i e f is 200 f e e t , ranging from an e l e v a t i o n of 680 
fee t above mean sea l e v e l northwest of S t . David to 480 f ee t along Duck 
Creek where i t flows out of t h e study area to the s o u t h e a s t . 
The unconsol idated g l a c i a l d e p o s i t s in t h e study a r ea a r e composed of 
a t h i n l a y e r of I l l i n o i a n t i l l o v e r l a i n by a b lanke t of Wisconsinan wind-
blown s i l t ( l o e s s ) . The l o e s s b lanket is approximately 12 to 25 f ee t t h i c k 
and the e n t i r e P l e i s t o c e n e th ickness in t h e a rea r a r e l y exceeds 40 f e e t . 
Thin sand and grave l d e p o s i t s occur a t t h e base of t h e d r i f t , but t h e i r 
occurrence i s i r r e g u l a r and t h e i r a r e a l extent g e n e r a l l y l i m i t e d ( f i gu re s 
23-25) . They seem to occupy depress ions and lower a r e a s on t h e bedrock 
surface and in some p laces they have been removed by s t r i p mining o p e r a t i o n s . 
The I l l i n o i s River Valley to the e a s t , between t h e r i v e r and the western 
bluff , c o n t a i n s mainly f i ne -g ra ined a l l u v i a l d e p o s i t s l y i n g d i r e c t l y on the 
bedrock su r f ace . The v a l l e y of Big Creek, southwest of S t . David may con-
t a i n wa t e r -y i e ld ing d e p o s i t s , a l though t h e r e is almost a complete l a c k of 
da ta for t h a t a r e a . 
The shallow bedrock in t h e study area c o n s i s t s of coa l measures of 
t h e Pennsylvanian System. These a r e composed p r i m a r i l y of non-water -
y i e l d i n g s h a l e s , but may con ta in t h i n , wa te r -y ie ld ing sands tones in some 
p l a c e s . The major formations and systems in the deeper bedrock a r e sum-
marized in the following t h r e e well l o g s . The f i r s t , from Sect ion 29, 
T6N, R4E, comes from a we l l 2 miles southwest of S t . David. The second is 
from a well 4 mi les n o r t h e a s t of Dunfermline, and the t h i r d is from a well 
15 mi les nor th-nor thwest of S t . David and shows t h e composit ion of t h e deeper 
bedrock to a depth of 2855 f e e t . 
Water q u a l i t y d e t e r i o r a t e s r a p i d l y with i n c r e a s i n g depth , and water 
obtained from bedrock below about 250 feet is l i k e l y to be h ighly miner-
a l i z e d . The Burlington-Keokuk Limestone, S i l u r i a n do lomi te , and the S t . 
Pe t e r , I ronton and G a l e s v i l l e Sandstones in the deeper bedrock a l l w i l l 
y i e ld small to l a r g e supp l i e s of moderately minera l ized wa te r . 
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1. Sect ion 29-6N-4E, NE¼,SW¼,SW¼ 
P le i s tocene S e r i e s - g l a c i a l d r i f t 0-38 f t 
Pennsylvanian System-coal measures 38-281 
Miss i ss ipp ian System 
Warsaw and Salem Formations 281-412 
Burlington-Keokuk Limestone 412-614 
Mississippian-Devonian Systems 
New Albany Shale Group 614-838 
S i l u r i a n and Devonian Systems 838-1010 
Ordovician System 
Maquoketa Shale Group 1010-1180 
Galena and P l a t t e v i l l e Groups 1180-1395 
2. Sect ion 9-6N-5E, NW¼,SW¼,NW¼ 
P le i s tocene S e r i e s - g l a c i a l d r i f t 0-74 f t 
Pennsylvanian System-coal measures 74-296 
Miss i s s ipp ian System 
Warsaw Shale 296-393 
Burlington-Keokuk Limestone 393-582 
Mississippian-Devonian Systems 
New Albany Shale Group 582-825 
Devonian System 825-870 
S i l u r i a n System 870-885 (water -
y i e l d i n g ) 
3. Midland E l e c t r i c Coal Co. Well - Middlegrove, IL 
P l e i s t ocene Se r i e s - g l a c i a l d r i f t 0-30 f t 
Pennsylvanian System 30-300 
Miss i ss ipp ian System 
Warsaw Shale 300-390 
Burlington-Keokuk Limestone 390-585 
Mississippian-Devonian Systems 
New Albany Shale Group 585-825 
S i l u r i a n System - dolomite 825-955 
Ordovician System 
Maquoketa Shale Group 955-1145 
Galena and P l a t t e v i l l e Groups 1145-1450 
S t . Pe ter Sandstone 1450-1720 
Shakopee Dolomite 1720-1870 
New Richmond Sandstone and Oneota Dolomite 1870-2290 
Cambrian System 
Eminence Sandy Dolomite 2290-2325 
Potos i Dolomite 2325-2585 
Franconia Dolomitic Sandstone 2585-2720 
I ronton and G a l e s v i l l e Sandstone 2720-2855 
Figure 22. St. David-Dunfermline area map showing surface topography, strip mined areas, and location 
of sand and gravel deposits. 
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Figure 23. Sections 10 and 15, T. 6N., R. 4E. near St. David and Dunfermline 
showing location of cross sections and municipal well field. 
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Figure 24. Cross section A-A' in the St. David-Dunfermline water district showing 
surface topography and the location of sand and gravel deposits in the 
glacial drift. 
Figure 25. Cross section B-B' in the St. David-Dunfermline water district, showing surface topography 
and the location of sand and gravel deposits in the glacial drift. 
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The St. David-Dunfermline Water District obtains its municipal water 
supply from a sand and gravel deposit located at the base of the drift in 
Section 10, T6N, R4E, approximately 1½ miles north of the two towns. The 
deposit, elongated in a north-south direction, occurs within Sections 10, 
11, 14, and 15, and occupies an area of roughly one square mile (figure 22). 
There is an upper sand and gravel unit 8 to 12 feet above the basal unit, 
but it is more discontinuous than the basal sand and tends to contain finer-
grained sediments (figures 24 and 25). The maximum observed thickness of 
the basal deposit is 13 feet in Well 3-63, but it is commonly only 4 to 10 
feet thick. Much of the land surrounding the well field to the north, east 
and west has been surface mined for coal. In general in those areas, coal 
boring logs indicated no sand and gravel deposits were present at the base 
of the drift. However, in a few places, it appears the surface mining 
activities did encroach on the sand and gravel deposits. Where this occurred 
and the deposits were left exposed, two situations are possible: First, 
where the elevation of the water surface in the lake formed by surface 
mining is above the level of the water table in the deposit, recharge to 
the aquifer would be rapid from the lake. Second, if the level of the lake 
is below the groundwater level in the sand and gravel, some dewatering of 
the aquifer could occur. Fortunately in this case, it appears the sand and 
gravel deposits are below the lake levels, and therefore, would receive re-
charge from the lakes. Coal boring logs indicate the deposit thins immedi-
ately north of the well field to 1-4 feet, maintains or increases its 
thickness to the southeast into Section 14 to approximately 20 feet, and 
pinches out to the southwest. 
The first recorded instance of exploration for groundwater in the St. 
David-Dunfermline area is an electrical earth resistivity survey done in 
1938 (figure 26). It consisted of a series of 19 stations occupied in and 
around the village of St. David, including two stations on the flat of Big 
Creek west of town. The survey failed to locate any areas of high resisti-
vity which would have suggested the presence of sand and gravel deposits, 
although readings for depth profile DP-3 in the flat of Big Creek indicated 
a greater potential for water-bearing deposits there. 
Deep wells, drilled into bedrock by several surrounding coal companies, 
yielded highly mineralized and exceptionally hard water (300 ppm hardness, 
1800 ppm TDS). Because good quality water in large quantities is hard to 
find in this area, Dunfermline did not institute a public water supply until 
1965 when connections were made to St. David's supply. 
Test drilling conducted in 1960 on a small tributary to Big Creek about 
1.5 miles northeast of town produced favorable results and groundwater 
development for St. David has concentrated in this area. Test Well 3-60, 
located approximately 1100 feet north and 2100 feet west of the southeast 
corner of Section 10, T6N, R4E, was the first well to pump water from this 
sand and gravel deposit. It was pumped for 6 hours at a constant rate of 
62 gpm. The static water level was measured as 8.6 feet below ground sur-
face, and the observed specific capacity was 1.4 gpm/ft at the end of the 
test. 
By December, 1961, two permanent wells had been constructed near the 
site of Test Well 3-60 and were supplying water to meet an estimated demand 
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Figure 26. Electrical earth resistivity survey at St. David, Illinois. 
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of 12,000 gpd. Well No. 1, d r i l l e d to a depth of 48 f e e t , is loca ted about 
10 feet south of 3-60 or approximately 1090 fee t n o r t h and 2100 fee t west 
of the sou theas t corner of Sec t ion 10 and Well No. 2, a 43 foot deep w e l l , 
is loca ted about 680 f ee t n o r t h and 2660 f ee t west of the sou theas t corner 
of Sect ion 10. Both we l l s were cons t ruc ted from 30- inch-d iameter ho les 
d r i l l e d f u l l depth, 10- inch-d iameter s t e e l cas ing to 8 f e e t above the bottom 
of t h e h o l e , followed by 8 f e e t of b r a s s screen (0 .080- inch s l o t s ) . Gravel-
packing f i l l e d t h e annulus between t h e screen or cas ing and aqu i fe r to a 
depth of around 16 to 18 f e e t . 
The two wel l s were t e s t e d s imul taneously on December 1, 1961, pumping 
at 41 .5 gpm each for a per iod of 6 hours . S t a t i c l e v e l s in both wel l s were 
10 fee t below ground su r f ace . The observed s p e c i f i c capac i ty for Well No. 1 
was 2.2 gpm/ft and for No. 2 was 2 .1 gpm/ft at t h e end of t h e pumping 
pe r iod . 
St . David ' s Well No. 3 was d r i l l e d in 1963 about 230 f e e t west of Well 
No. 1 or approximately 1100 f ee t no r th and 2330 fee t west of the southeas t 
corner of Sec t ion 10, T6N, R4E. It is 44 fee t deep and c o n s i s t s of 10- inch-
diameter cas ing extending from 9 inches above to 36 fee t below ground s u r -
face followed by 8 fee t of 10- inch-d iameter screen . The w e l l was t e s t e d 
on November 8, 1963, for 4 hours at an average r a t e of about 25 gpm. The 
nonpumping water l e v e l was measured at 22 fee t below ground sur face and the 
observed s p e c i f i c capac i ty was found to be 3.5 gpm/ft . No o the r product ion 
wel l s have been d r i l l e d s ince t h i s w e l l . 
Consumption had r i s e n to an average of 40,000 gpd in 1965, with Dunferm-
l i n e r e q u i r i n g 5,000 gpd. By 1971 S t . David ' s t h r e e - w e l l system was 
supplying an average of 50,000 gpd to approximately 1055 people ( S t . David, 
773; Dunfermline, 282) . Wells 1 and 2 were pumping at 40 gpm whi le Well 3 
was producing 30 gpm. As of 1977 t h e average demand had reached 69,000 gpd 
(99,500 gpd maximum) for an es t imated combined popula t ion of 950. The th ree 
we l l s a r e pumped s imul taneously at r a t e s beginning between 30-50 gpm and 
dec l in ing to 10-25 gpm as t h e day p r o g r e s s e s . Waterworks personnel reached 
by t e l ephone r epo r t t h a t pumpage in 1979 averaged between 65,000 and 70,000 
gpd. 
Aquifer p r o p e r t i e s at S t . David have been c a l c u l a t e d from da ta c o l l e c t e d 
during t h r e e production t e s t s . The e a r l i e s t t e s t was conducted on June 2, 
1960, dur ing which Test Hole 3-60 was pumped for s i x hours at a r a t e of 
62 gpm. Water l e v e l s were measured in two observa t ion w e l l s , 20 fee t and 
165 fee t from the pumped w e l l . Time-drawdown data from t h e t h r e e w e l l s 
were analyzed g raph ica l l y and average v a l u e s of 5800 gpd/ f t and 1.33 x 10-4 
were determined for the t r a n s m i s s i v i t y and s t o r age c o e f f i c i e n t , r e s p e c t i v e l y . 
The e f f e c t s of geohydrologic boundaries were a l s o no t iced in t h e graphica l 
p l o t s of time—drawdown d a t a . Time-departure a n a l y s i s of t h e s e data i n d i -
cated tha t in the v i c i n i t y of Test Hole 3-60, e f f e c t i v e boundar ies (caused 
e i t h e r by changes in l i t h o l o g y or g ra in s i ze ) cause the aqu i f e r to behave 
as though i t were much narrower in a r e a l d i s t r i b u t i o n than ind ica ted by 
geologic l o g s . 
A second t e s t was conducted December 1, 1961, wi th Wells 1 and 2 pumped 
s imultaneously at 41.5 gpm ap iece for 6 hour s . Three obse rva t ion w e l l s , 
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l oca t ed 9.5 f e e t , 20 f e e t , and 165 f e e t from Well No. 1 were monitored 
during t h e t e s t , and time-drawdown data a n a l y s i s ind ica ted an average t r a n s -
m i s s i v i t y va lue of 6300 gpd / f t . S torage c o e f f i c i e n t s ca l cu la t ed from t h e s e 
da ta ranged from 2.8 x 1 0 - 5 to 1.6 x 1 0 - 4 . Because two we l l s were pumping 
s imul taneously , however, c a l c u l a t i o n s for computing the c o e f f i c i e n t of 
s t o r age involved averaging the d i s t ance s to t h e pumping w e l l s , and, t h e r e -
fo re , t h e accuracy of these de te rmina t ions i s ques t i onab l e . The da t a a l s o 
showed the e f f e c t s o f apparent b a r r i e r boundaries a s in t h e f i r s t t e s t , 
however, because of t h e above-mentioned averaging problems, l i t t l e r e l i a n c e 
could be placed on c a l c u l a t i o n s of d i s t a n c e s to t h e s e boundar ies . 
The t h i r d t e s t was conducted November 8, 1963, on Well No. 3, during 
which the well was pumped at 25 gpm for four hour s . Water l e v e l s were mon-
i t o r e d in two obse rva t ion w e l l s , 211 f e e t and 228 f ee t away, however, da ta 
from the l a t t e r well were obtained wi th an a i r l i n e and a i r g a g e and did not 
lend themselves to g raph ica l a n a l y s i s . Transmiss iv i ty and s to rage c o e f f i -
c i e n t c a l c u l a t i o n s from the pumped well and c lo se r observa t ion wel l averaged 
2800 gpd/f t and 5.6 x 10 -5, r e s p e c t i v e l y . No b a r r i e r boundary e f f e c t s were 
observed in these d a t a , l ead ing to specu la t ion t h a t t h e boundary e f f e c t s 
observed in t h e v i c i n i t y of Well No. 1 were l o c a l in n a t u r e and a f fec ted 
t h e long- term drawdown at tha t well on ly . 
Following the o r i g i n a l t e s t of June 1960, a S t a t e Water Survey repor t 
concluded t h a t upwards of 80 gpm (115,000 gpd) might be derived from a two-
wel l system in the sand-and-gravel depos i t s n o r t h of S t . David. This d e t e r -
minat ion was r ev i s ed to 70 gpm (100,000 gpd) in 1961, upon a n a l y s i s of data 
from t h e t e s t of Wells 1 and 2. Based on recen t a v a i l a b l e information it 
appears t h a t t h i s r ev i s ed es t imate i s most l i k e l y c o r r e c t from t h e s t a n d -
po in t of aqu i fe r r echarge , an a n a l y s i s of t h e e x i s t i n g t h r ee -we l l system, 
and ope ra t i ona l exper ience a t t h e well f i e l d . 
From c o n s i d e r a t i o n s of aqu i fe r recharge and a r e a l extent of t h e sand 
and gravel depos i t s tapped by t h e municipal well f i e l d , i t appears t ha t 
something in t h e neighborhood of 100,000 gpd can reasonably be expected as 
recharge to t h e roughly one-square-mi le d e p o s i t s . This i s approximately 
equal to t h e maximum d a i l y withdrawals which occur dur ing the summer months 
and 140% of cur ren t average wi thdrawals . 
With regard to t h e th ree -we l l system p r e s e n t l y in ope ra t i on , an a n a l y s i s 
was made of t h e long- term safe y i e l d . This a n a l y s i s took in to account well 
s p e c i f i c capac i ty , mutual i n t e r f e r e n c e , and image-well e f f e c t s a s s o c i a t e d 
wi th the physical boundaries of t h e a q u i f e r . Based on t h i s a n a l y s i s , i t was 
p o s s i b l e to confirm t h e e a r l i e r es t imate of 70 gpm as t h e expected sus ta ined 
y i e l d of t h e a q u i f e r . 
Recent Publ ic Water Supply r e p o r t s have ind ica t ed ope ra t i ona l d i f f i -
c u l t i e s with t h e t h r e e e x i s t i n g w e l l s . Pumping r a t e s i n these we l l s a r e 
observed to dec l ine from a combined r a t e of 130 gpm at t h e s t a r t of the day 
to only 60 gpm by t h e day ' s end. I t is be l ieved t h a t t h i s d e c l i n e is caused 
by dewatering of the aqui fe r in t h e v i c i n i t y of each of t h e we l l s due to 
overpumping. The sus ta ined y i e ld i s , t h u s , something over 60 gpm but fa r 
below t h e 130 gpm r a t e at which pumpage s t a r t s each day. 
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In summary, it appears that while short-term withdrawal ra tes might be 
considerably higher than recommended, the long-term sustained yield of the 
three-well aquifer system at St . David is probably no more than 70 gpm (100, 
000 gpd) during years of normal r a i n f a l l . 
The State Division of Water Resources has estimated that j u s t over 
75,000 gpd of water wi l l be needed by the St . David-Dunfermline supply in 
the year 2000. Additional supplies may be required at that time. 
There are several a l te rna t ives for increasing the municipal water 
supply. The f i r s t involves r e s i s t i v i t y surveying and t e s t d r i l l i n g in the 
western part of Section 14 and the northeastern quarter of Section 15 to 
locate an extension of the present aquifer . The second a l t e rna t ive is to 
use the same methods to explore the f l a t of Big Creek where water-bearing 
deposits' may exis t . The third a l t e rna t ive is to draw water from some of 
the s t r i p mine lakes . However, too rapid a withdrawal from the lakes could 
induce excessive discharge and contamination from the gob p i l e s . 
The fourth a l t e rna t ive is to construct a well in the deep bedrock and 
i n s t a l l a desalination f a c i l i t y . The Mississippian Burlington-Keokuk 
Limestone, Silurian dolomite, Ordovician St. Peter Sandstone and Cambrian 
Ironton and Galesville Sandstones a l l are known water producers in t h i s 
area, although the i r water is highly mineralized and would need to be 
treated before use. The shallow bedrock is composed mainly of t i g h t , non-
water-yielding shales of the Pennsylvanian System and cannot be considered 
as a source for municipal ground water supply. 
57 
FARINA 
The V i l l a g e o f F a r i n a i s i n s o u t h e a s t e r n F a y e t t e County i n s o u t h -
c e n t r a l I l l i n o i s ( S e c t i o n s 32 and 3 3 , T5N, R4E), a p p r o x i m a t e l y 30 m i l e s 
s o u t h w e s t o f Ef f ingham. I n t e r s t a t e 5 7 , S t a t e R o u t e s 3 7 and 185 and t h e 
I l l i n o i s C e n t r a l - G u l f R a i l r o a d s e r v e t h e s t u d y a r e a which c o n s i s t s o f t h e 
p o r t i o n s of Townships 4 and 5 N . , Ranges 3 and 4 E . , shown on f i g u r e 2 7 . 
F i g u r e 2 7 i s a n e n l a r g e d p o r t i o n o f t h e t o p o g r a p h i c maps o f t h e Kinmundy 
and Edgewood 1 5 - m i n u t e Q u a d r a n g l e s . 
F a r i n a i s o n a n e a r l y f l a t t o g e n t l y r o l l i n g u p l a n d which forms a d r a i n -
age d i v i d e be tween two r i v e r s y s t e m s , t h e Wabash R i v e r s y s t e m o n t h e e a s t 
and t h e K a s k a s k i a R i v e r s y s t e m o n t h e w e s t . The h e a d w a t e r s o f t h e E a s t Fo rk 
o f t h e K a s k a s k i a R i v e r and s e v e r a l minor t r i b u t a r i e s a r i s e n o r t h and wes t o f 
F a r i n a and f low t o t h e s o u t h w e s t . T r i b u t a r i e s o f Crooked Creek , p a r t o f t h e 
Wabash s y s t e m , r i s e e a s t o f F a r i n a and f low ou t o f t h e s t u d y a r e a i n t h a t 
d i r e c t i o n . Topograph ic e x p r e s s i o n i n t h e a r e a i s subdued ; t h e maximum r e -
l i e f i s a p p r o x i m a t e l y 6 6 f e e t . E l e v a t i o n s r a n g e f rom 586 f e e t above mean 
sea l e v e l n o r t h e a s t o f F a r i n a t o 540 f e e t a l o n g t h e E a s t F o r k o f t h e K a s k a s -
k i a i n t h e west and 520 f e e t a l o n g Crooked Creek t o t h e e a s t . 
The u n c o n s o l i d a t e d g l a c i a l d e p o s i t s i n t h e s t u d y a r e a a r e d r i f t o f p r e -
I l l i n o i a n , I l l i n o i a n and Wiscons inan a g e . The d r i f t t h i c k n e s s n e a r F a r i n a 
a v e r a g e s 2 0 t o 3 5 f e e t , a l t h o u g h t o t h e s o u t h w e s t and n o r t h e a s t t h e d r i f t 
c o v e r t h i c k e n s t o o v e r 6 0 f e e t . W a t e r - y i e l d i n g d e p o s i t s o f sand and g r a v e l 
o c c u r w i t h i n t h e d r i f t , a l t h o u g h t h e y a r e r a r e and g e n e r a l l y l e s s t h a n two 
f e e t t h i c k . T h e r e a r e n o known t h i c k , w a t e r - y i e l d i n g d e p o s i t s i n t h e g l a c i a l 
d r i f t i n t h e s t u d y a r e a , and t h e r e l a t i v e l y t h i n d r i f t s e v e r e l y l i m i t s t h e 
p r o s p e c t o f d i s c o v e r i n g any such d e p o s i t s w i t h i n a r e a s o n a b l e d i s t a n c e o f 
town. 
The s h a l l o w b e d r o c k i n t h e s t u d y a r e a i s composed o f s a n d s t o n e s , s h a l e s , 
l i m e s t o n e s and c o a l s o f t h e P e n n s y l v a n i a n Mat toon F o r m a t i o n ( f i g u r e s 2 8 - 3 0 ) . 
Th ree u p p e r z o n e s a r e i m p o r t a n t h e r e . I n c o n t a c t w i t h t h e d r i f t c o v e r i s a 
l a y e r u p t o 2 5 f e e t t h i c k composed p r e d o m i n a n t l y o f n o n - w a t e r - y i e l d i n g s h a l e 
w i t h t h i n b e d s o f l i m e s t o n e and a s a n d s t o n e which i n some p l a c e s ( f i g u r e 29) 
may be w a t e r y i e l d i n g . The second l a y e r i s a bed o f h a r d , t i g h t s a n d s t o n e 
c o n t a i n i n g minor amounts o f l i m e s t o n e and s h a l e y s a n d s t o n e . T h i s p o r t i o n o f 
t h e b e d r o c k y i e l d s l i t t l e o r n o w a t e r t o w e l l s . The t h i r d zone i s a f i n e -
t o c o a r s e - g r a i n e d , m i c a c e o u s , i n c o h e r e n t s a n d s t o n e w i t h t h i n p a r t i n g s o f 
s h a l e , s i l t y s a n d s t o n e and s i l t s t o n e . I t o c c u r s be tween t h e d e p t h s o f 5 0 
and 125 f e e t and o v e r l i e s a s equence composed p r e d o m i n a n t l y o f l i m e s t o n e s 
and s h a l e s . I t h a s a maximum t h i c k n e s s o f 6 5 f e e t i n t h e s t u d y a r e a and i s 
r e p o r t e d t o e x t e n d 1 2 m i l e s e a s t t o t h e I o l a O i l F i e l d and 5 m i l e s n o r t h w e s t 
t o t h e town o f S t . P e t e r . The f o r m a t i o n i s n o r m a l l y 5 0 t o 6 0 f e e t t h i c k i n 
t h e s t u d y a r e a , w i t h t h e lower 3 0 t o 3 5 f e e t b e i n g more p e r m e a b l e and h a v i n g 
b e t t e r w a t e r - y i e l d i n g c h a r a c t e r i s t i c s . Water becomes more m i n e r a l i z e d below 
t h e p e r m e a b l e s a n d s t o n e . I n one e x p l o r a t o r y w e l l , t h e Bos ton Well No. 5-48 
( f i g u r e 2 8 ) , h i g h l y m i n e r a l i z e d w a t e r was e n c o u n t e r e d a t 255 f e e t . 
The V i l l a g e o f F a r i n a o b t a i n s i t s m u n i c i p a l w a t e r s u p p l y from t h e s a n d -
s t o n e a q u i f e r between d e p t h s o f 50 and 125 f e e t . The f o r m a t i o n a p p a r e n t l y 
Figure 27. Farina area, Illinois, showing surface topography, geography, and location of area containing 
municipal wells and test holes. 
Figure 28. Location map for municipal wells and test holes for the village of Farina, Illinois. 
Figure 29. Cross section A-A' showing surface topography, glacial deposits, bedrock surface, and 
shallow bedrock near Farina, Illinois. 
Figure 30. Cross section B-B' showing surface topography, glacial deposits, bedrock surface, and 
shallow bedrock near Farina, Illinois. 
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undergoes some r a t h e r abrupt changes in w a t e r - y i e l d i n g c h a r a c t e r i s t i c s , as 
ind ica ted by t e s t holes 3-45 and 4-48 , which a re judged to be poor w e l l s , 
but a r e l o c a t e d wi th in 500 f ee t of w e l l s c u r r e n t l y being u t i l i z e d for p a r t 
of t h e municipal supply ( f i g u r e 28 ) . The poor wa te r -y i e ld ing c h a r a c t e r -
i s t i c s of t e s t ho les 3-48 and 4-48 may be due to a l o c a l i z e d area of low 
pe rmeab i l i ty or to improper well complet ion techniques and should not be 
considered a l i m i t i n g fac tor in fu r the r development of the a q u i f e r . A geo-
l o g i c r e p o r t (unpublished) on t h e Far ina a rea by t h e I l l i n o i s S t a t e Geolog-
i c a l Survey in 1978 s t a t e d t h a t t h e a r ea n o r t h of town is favorab le for 
development of a ground-water supply . 
I n v e s t i g a t i o n s concerning the s t a r t of a publ ic ground-water supply 
for Farina began in 1935; however, i t was not u n t i l 1945 t h a t any a c t u a l 
d r i l l i n g was begun. A 120-foot wel l was completed in November 1945, at t h e 
Farina Grammar School (approximately 1000 fee t west and 1970 f e e t south of 
the n o r t h e a s t corner of Sect ion 32, T5N, R4E), t apping Pennsylvanian sand-
s tone at 110 f e e t . Tes t s conducted in August and September 1947, showed t h e 
w e l l ' s s p e c i f i c c apac i t y was about 0.25 gpm/ft of drawdown. The well was 
made a v a i l a b l e in August 1947 for use by the Far ina Creamery Company a long 
with i t s own well loca ted near t h e Creamery Bu i ld ing . 
Six more t e s t ho les and t h r e e wel l complet ions were made in t h e shal low 
sandstone aqu i f e r in 1948 ( f i g u r e 2 8 ) . This included t h e c l ean ing out and 
plugging back of an old o i l w e l l . One of t h e wel l t e s t s was d r i l l e d to 
445 f e e t , encounter ing s a l t water at 255 f e e t . I t was plugged back to 135 
fee t to develop the shal lower , f reshwater sandstone a q u i f e r . Another wel l 
was d r i l l e d and completed in 1949. E l e c t r i c a l e a r t h r e s i s t i v i t y surveys 
were run in and around t h e v i l l a g e in 1957 and 1971, and two l o c a t i o n s were 
suggested for t e s t d r i l l i n g ( f i g u r e 3 1 ) . However, t h e r e s u l t s of t h e two 
surveys were not very promising and t h e two l o c a t i o n s have not ye t been 
t e s t e d . Wells were completed in 1958, 1959 and 1971, t h e l a t t e r near t h e 
high school on t h e n o r t h edge of town. In 1975, t h r e e more w e l l s were 
completed in t h e shallow sandstone a q u i f e r , b r ing ing to 10 t h e number of 
we l l s d r i l l e d and completed for F a r i n a . Data concerning t h e l o c a t i o n , con-
s t r u c t i o n f e a t u r e s , and y ie ld c h a r a c t e r i s t i c s of t h e s e t en we l l s appear in 
Table 1. 
Consumption records for t h e ea r l y yea r s of F a r i n a ' s water system a r e 
r a t h e r sketchy, but correspondence between t h e Water Survey, v i l l a g e o f f i -
c i a l s , wel l d r i l l e r s , and consu l t ing eng ineers ind ica ted t h a t water supply 
problems have t roubled Far ina from t h e s t a r t . By September 1948, Wells 1 
and 2 were being pumped 24 hours a day to meet water demands. Es t imates 
on well c a p a c i t i e s put No. 1 at 25 gpm and No. 2 at 9 gpm for a t o t a l supply 
capac i ty of about 49,000 gpd. The high demand placed on t h e system prompted 
the d r i l l i n g of Well No. 3, and by January 1950, it was on l i n e . The Wade 
Well (No. 4 ) , while having been d r i l l e d in 1948, was not being used because 
of what seems to be l e g a l problems concerning purchase of t h e well s i t e 
from the p roper ty owner. 
Based on metered ou tpu t , t h e d a i l y demand (for a 1950 census popula t ion 
of 787) in l a t e 1949 and ea r l y 1950 averaged 37,000 gpd wi th maximum demand 
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Figure 31. Electrical earth resistivity survey for the city of Farina, Illinois. 
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reaching 50,000 gpd. Es t imates for 1951 were 43,000 gpd average and 61,000 
gpd maximum. Reports i n d i c a t e the 1952 summer demands exceeded wel l y i e l d s ; 
l i n e p res su res were as low as 6 p s i and the e leva ted s t o r age tank could no t 
be kept f u l l . 
Consumption repor ted for 1955 averaged 33,000 gpd with maximum usage 
reaching 55,000 gpd, 25,000 gpd going to t h e creamery. By 1957 t h e average 
consumption for Farina was up to 50,000 gpd. The fol lowing year , 1958, 
Well No. 5 was put i n to s e r v i c e and Well No. 6 was d r i l l e d . Average con-
sumption rose to 60,000 gpd with summer months averaging 70,000 gpd. 
By 1964 consumption had dropped to 25,000 gpd, in pa r t due to a dec rease 
in popula t ion to 692 (1960 Census) , a d e c l i n e of about 100 people s ince 1950. 
Consumption averaged 35,000 gpd in 1972 and climbed back to 50,000 gpd in 
1977. 
Ind iv idua l well c a p a c i t y has t y p i c a l l y dec l ined with t h e p rogress ion 
of t ime . In Well No. 2, a d e c l i n e of 68 percent of t h e o r i g i n a l wel l c a p a c -
i t y has occurred s ince 1955. S i m i l a r l y , t h e y i e l d of Well No. 3 has dec l ined 
50 percent (from 5 gpm to 2.5 gpm), and t h e y i e l d of Well No. 4 has dropped 
66 percent (from 12 gpm to 4 gpm). A drop from 14 gpm to 6 gpm in t h e y i e l d 
of Well No. 5 has occurred s ince 1959 (a 57 percent d e c l i n e ) . 
Inspec t ion of t h e nonpumping water l e v e l s measured p r i o r to t h e wel l 
t e s t s g ives some credence to t h e p o s s i b i l i t y of a r eg iona l d e c l i n e in water 
l e v e l s . P r io r to 1950, when pumpage was below 50,000 gpd average and t h e 
well system was young, nonpumping water l e v e l s averaged l e s s than 15 f e e t 
below ground su r face . As t h e demand increased to over 50,000 gpd in t h e 
l a t e 50s, t h e average depth to water dropped to over 27 f e e t . The 1960s 
and e a r l y 70s showed a decrease in demands back to 25-35,000 gpd and water 
l e v e l s rose to j u s t under 25 f e e t below ground s u r f a c e . 
With a lowering of t h e r e g i o n a l ground-water l e v e l s , t h e a v a i l a b l e 
drawdown for any given wel l w i l l be decreased and t h e r e f o r e t h e a d d i t i o n a l 
amount of water which can sa fe ly be pumped w i l l be reduced. In a l l l i k e l i -
hood, i f demands i n c r e a s e aga in , as t h e 1977 consumption repor t i n d i c a t e s 
(50,000 gpd ave rage ) , water l e v e l s can be expected to d e c l i n e . 
Several well product ion t e s t s have been conducted which a l low a f a i r 
eva lua t ion of t h e aqu i f e r system under ly ing Fa r ina . A summary of the wel l 
t e s t da ta appears in Table 2 . For those t e s t s where time-drawdown data were 
s u f f i c i e n t to ana lyze , c a l c u l a t i o n s were made to determine the t r a n s m i s s i v -
i t y of t h e formation. T r a n s m i s s i v i t i e s from s i x t e s t s averaged 295 g p d / f t , 
ranging from 100 to 550 g p d / f t . Ca l cu l a t i ons for t h e c o e f f i c i e n t of s t o r a g e 
could not be done, because none of t h e well t e s t s used observa t ion w e l l s , 
and pumped well data a lone a re not adequate to a l low c a l c u l a t i o n of t h e c o -
e f f i c i e n t of s to rage a c c u r a t e l y . Time-drawdown p l o t s show what appear to 
be conversion to w a t e r - t a b l e c o n d i t i o n s , as water l e v e l s a re lowered below 
a confining sha l e bed above the sandstone a q u i f e r . I t i s expected t h a t as 
the upper por t ion of the sandstone is dewatered, t h e s to rage c o e f f i c i e n t 
would be approximately 0 . 0 1 . 
TABLE 1. MUNICIPAL WELLS AT FARINA 
Wel l 
Name 
Wel l* 
L o c a t i o n 
Depth 
( f t ) 
Diamete r 
( i n ) 
Da te 
D r i l l e d 
Date 
T e s t e d 
L e n g t h 
o f T e s t 
(min) 
Non-pumping 
Water L e v e l 
( f t be low 
LSD) 
Pumping 
R a t e 
(gpm) 
Draw-
down 
( f t ) 
Observed 
S p e c i f i c 
C a p a c i t y 
( g p m / f t ) 
P r e s e n t 
C a p a c i t y 
(gpm) 
No. 1 
( A l l e n 
Well) 32 .1g 170 8** 3/48 3 / 2 3 / 4 8 312 1 2 . 8 2 5 . 5 2 2 . 0 1 .16 20 
No. 2 
(Bos ton 
No. 1) 3 2 . 4 f 135 10 8/48 9 / 2 3 / 4 8 300 2 2 . 5 20 89 0 .22 3 .8 
No. 3 
(Cur ry 
No. 1) 3 2 . 2 g 135 8 2 /49 2 / 2 6 / 4 9 390 1 3 . 0 9 . 9 4 7 . 7 0 .21 2 . 5 
No. 4 
( F a i n o r 
Wade W e l l ) 3 2 . 5 d 400+ 10 8/48 9 / 2 1 / 4 8 720 1 0 . 5 20 83 0 .24 4 . 2 
No. 5 
(Weale 
Wel l ) 3 3 . 8 c 133 5 5/58 6 / 5 / 5 8 330 23 3 4 . 5 6 4 . 5 0 .53 6 
No. 6 33 .7d 146 5 5/59 6 / 1 1 / 5 9 390 32 17 68 0 . 2 5 9 
No. 7 2 9 . 4 a 115 6 9 / 7 1 1 0 / 4 / 7 1 120 25 .64 9 1 9 . 4 3 0 . 4 6 6 
No. 8 32 .5g 110 6 5 / 2 9 / 7 5 5 / 3 0 / 7 5 210 1 7 . 4 4 4 4 0 . 2 8 0 . 1 0 4 
No. 9 3 2 . 5 h 140 6 5 / 2 1 / 7 5 5 / 2 2 / 7 5 210 1 9 . 9 6 3 2 . 3 0 .19 6 
No. 10 33 .7g 116 6 6 / 2 / 7 5 6 / 3 / 7 5 210 3 6 . 5 12 .15 .1 0 .80 12 
*A11 wel l s loca ted in Faye t te County, T5N, R4E 
**Rebuilt in 1958 with 5-inch cas ing f u l l depth , per fora ted from 6 5 ' to 117 ' 
TABLE 2. SUMMARY OF WELL TEST DATA AT FARINA 
Well 
Number 
Diameter 
( in) 
Pene-
t r a t i o n 
( f t ) 
Lengt h 
of Test 
(hr) 
Non-pumping 
Level 
( f t ) 
Draw-
down 
( f t ) 
Pumping 
Rate 
(gpm) 
Speci f ic 
Capacity 
(gpm/ft) 
Specif ic 
Capacity 
Per Foot of 
Pene t r a t i on 
(gpm/ft 2) 
T rans -
m i s s i v i t y 
(gpm/ft) 
1-48 8 198 0 . 3 13 39 24 0.62 0.003 
1 10 142 5 .2 13 22 25.5 1.15 0.007 
2 12 93 5 22.5 89 20 0.22 0.002 
2 12 93 - 17.7 95 .3 18 0.19 0.002 
3 8 92 6 . 5 13 47.7 9.9 0.21 0.002 
4 10 255 12 10.5 83 20 0.24 0.001 
5 5 84 5 23 65 34.5 0.53 0.006 550 
6 8 76 3 32 68 17 0.25 0.003 100 
7 8 80 2 25.64 19.43 9 0.46 0.006 430 
8 6 75 3 .5 19.04 40.28 4 0.10 0.001 100 
9 6 104 3 . 5 21.11 32.24 6 0.19 0.002 140 
10 6 78 3 . 5 37.83 15.08 12 0.80 0.010 450 
67 
Analys is of a v a i l a b l e da ta sugges ts the present water system is 
supplying a l l t h e water p o s s i b l e from t h e aqu i fe r in t h e immediate Farina 
a r e a . Ca lcu la t ions based on t h e hydrau l ic p r o p e r t i e s of t h e aqu i f e r i n d i -
c a t e t h e susta ined y i e l d of t h e sandstone may be l e s s than t h e 50,000 gpd 
c u r r e n t l y being used. A reg iona l d e c l i n e in water l e v e l s in response to 
an inc rease in ground-water pumpage has made it d i f f i c u l t to mainta in 
well c a p a c i t y . 
More water could be withdrawn on a sus ta ined b a s i s , but ca re fu l con -
s i d e r a t i o n w i l l have to be given to wel l spacing to keep t h e e f f e c t s of 
mutual i n t e r f e r ence wi th in some reasonab le l i m i t . That l i m i t w i l l depend 
on ind iv idua l well output and t h e drawdown a v a i l a b l e at a p a r t i c u l a r s i t e . 
The hydrau l i c c h a r a c t e r i s t i c s of t h e sandstone vary with well l o c a t i o n , 
and some wel l s may be a b l e to t o l e r a t e more i n t e r f e r e n c e than o t h e r s . 
The Divis ion of Water Resources has est imated t h e demand at Far ina 
w i l l be 61,000 gpd in t h e year 2000. According to c a l c u l a t i o n s based on 
t h e aqu i f e r p r o p e r t i e s derived from well product ion t e s t s , cu r r en t deve lop-
ment of the sandstone w i l l s u s t a i n 58,000 gpd on a long- term b a s i s . A 
higher withdrawal r a t e of 72,000 gpd may be sus ta ined for a shor t pe r iod , 
for example, during the high summer demand period (June through Augus t ) . 
Addi t ional ground water i s a v a i l a b l e to w e l l s providing c a r e i s taken to 
p lace them ou t s ide the cone of in f luence of t h e e x i s t i n g well f i e l d 
(approximately 1/2 to 1 mile) . There is s t rong evidence to i n d i c a t e the 
sandstone extends for many mi les in a l l d i r e c t i o n s from Far ina . S ince t h e 
formation has a l r eady been ex t ens ive ly developed wi th in the v i l l a g e l i m i t s , 
i t i s suggested fu ture t e s t d r i l l i n g l o c a t i o n s be s e l e c t e d as far away as 
economically p o s s i b l e . The suggested l o c a t i o n based on t h e 1957 r e s i s t i v i t y 
survey i s one p o s s i b i l i t y ( f igu re 3 1 ) . In a d d i t i o n , a reas to t h e eas t and 
west of town a re a l so recommended for t e s t i n g . Test d r i l l i n g should p r o -
ceed through the e n t i r e th i ckness of t h e sandstone u n i t to a depth of 
approximately 110 to 125 f e e t . Below a depth of about 250 f e e t , t h e water 
becomes too h ighly minera l ized for most u s e s . 
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GERMANTOWN 
The Village of Germantown is in west-central Clinton County in south-
western Illinois (Sections 3, 4, 9, and 10, T1N, R4W), approximately 22 
miles west of Centralia and 34 miles east-southeast of East St. Louis. As 
shown in figure 32, State Route 161, other two-lane state and county high-
ways, and the Southern Railroad all serve the study area which consists of 
a portion of T1N, R4W. Figure 32 is a reproduction of parts of the topo-
graphic maps of the Breese and Beckemeyer 7½-minute Quadrangles. 
Germantown is on the edge of a low, nearly level upland overlooking 
a 1½-mile wide, flat, alluvial valley to the east. Shoal Creek, a south-
ward flowing stream, meanders over the valley bottom. The difference in 
relief between the valley and upland at Germantown is about 30 feet, from 
410 to 440 feet elevation above mean sea level. On the east side of the 
valley, topographic expression is more pronounced with a series of ridges 
paralleling the valley (figure 32). The highest point in the area is a 
hill in Section 12, T1N, R4W, with an elevation of 540 feet. South of town 
along Shoal Creek is the lowest elevation, 400 feet above sea level. This 
gives a maximum relief in the study area of 140 feet. Typical elevations 
in the uplands are about 430 to 435 feet, and in the valley about 410 to 
415 feet. 
The unconsolidated glacial drift in the study area consists of till, 
outwash and wind-blown silt (loess) of pre-Illinoian, Illinoian and Wiscon-
sinan age. Drift thickness is strongly influenced by the erosional features 
on the bedrock surface, since the ground surface generally has little top-
ographic expression. 
Two buried bedrock valleys are in the study area, a small one to the 
west and a larger one to the east and southeast of Germantown (figure 32). 
The eastern valley contains glacial deposits up to 150 feet thick. Its 
axis is beneath and approximately parallel to the east bank of Shoal Creek 
bottom. The drift is as little as 18 feet thick on the east side of town. 
Two potential water-yielding zones are in the drift. The upper zone 
is a sandy clay to sand and gravel textured layer, generally 3 to 15 feet 
thick, encountered between depths of 10 and 34 feet. It is a blanket-type 
deposit and has a wide occurrence throughout the study area. The second 
zone is a layer of sand and gravel at or near the base of the drift along 
the axis of the eastern bedrock valley. Oil well logs suggest that this 
zone may be as much as 72 feet thick, but this information is considered 
relatively unreliable. 
The shallow bedrock in the study area consists mostly of non-water-
yielding shale with interbedded sandstone and limestone of the Pennsylvanian 
Bond and Modesto Formations. One sandstone bed occurs in the depth interval 
155 to 170 feet about one mile west of town. Evidence indicates that this 
bed extends at least 2 miles to the southeast of Germantown where it is 
slightly thicker and deeper. This sandstone can yield small supplies of 
groundwater, but should not be considered as a source of moderate to large 
Figure 32. Topographic map of Germantown area showing cross section lines, bedrock surface contours, 
and locations of water wells and oil wells. 
Figure 33. Cross section A-A' showing surface topography, glacial deposits, and bedrock surface near 
Germantown, Clinton County. 
Figure 34. Cross section B-B' showing surface topography, glacial deposits, and bedrock surface near 
Germantown, Clinton County. 
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groundwater s u p p l i e s in t h e a r e a . In t h e bedrock t h e ground water gradu-
a l l y becomes more minera l i zed as t h e depth i n c r e a s e s . Below a depth of 
200 f e e t , t he water may be too h igh ly minera l ized for most u s e s . 
The Vi l l age of Germantown o b t a i n s i t s municipal water supply from a 
shallow, b l a n k e t - t y p e sand and grave l depos i t under the town at a depth of 
14 to 17 fee t ( f i g u r e s 33 and 34) . The depos i t in t h e v i c i n i t y of t h e wel l 
f i e l d is 8 to 9½ fee t t h i c k and ranges in t e x t u r e from a sandy c lay to 
coarse sand and g r a v e l . I t s widespread occurrence in t h e surrounding area 
is evident by t h e l a r g e number of domestic we l l s r e c e i v i n g water from i t 
( f i g u r e 32) . I t t h i n s and r i s e s in e l e v a t i o n to t h e n o r t h e a s t over the 
bedrock high ( f i g u r e 34) and appears to become s l i g h t l y t h i c k e r to t h e west 
and southwest ( f i g u r e s 33 and 34) . I t s minimum and maximum th i cknes se s in 
t h e Germantown a r e a a r e 3 fee t and 19 f e e t , r e s p e c t i v e l y . 
Germantown i n s t a l l e d a p u b l i c water supply in 1909. The we l l was 10 
fee t in diameter and 16 f e e t deep and furnished from 2000 to 3000 gpd to 
augment p r i v a t e dug-wel l water s u p p l i e s . In 1954 t h e we l l was deepened 
by p lac ing a 36- inch v i t r e o u s t i l e from the bottom of t h e dug p o r t i o n to a 
depth of 30 f e e t . Subsequently it was taken out of s e r v i c e and maintained 
for f i r e p r o t e c t i o n on ly . 
In January, 1956, a f t e r s e v e r a l t e s t ho les had been d r i l l e d in an 
at tempt to ob t a in a more dependable supply, t h r e e product ion w e l l s were 
d r i l l e d . 
Well No. 1 was l oca t ed on t h e west s ide of Green S t r e e t and 40 fee t 
south of t h e c e n t e r l i n e of t h e Southern Rai l road r i gh t -o f -way , or a p p r o x i -
mately 1250 fee t n o r t h and 2300 fee t west of the sou theas t corner of 
Sect ion 4, T1N, R4W. The hole was bored 30 inches in diameter to a depth 
of 25 f e e t , 1 inch, and cased wi th 8- inch s t e e l p i p e from 1 foo t , 6 inches , 
above ground to 20 f e e t , followed by 5 f ee t of No. 5 s l o t s h u t t e r sc reen . 
The annulus o u t s i d e t h e screen and cas ing was b a c k f i l l e d wi th gravel up 
to a point 11 f ee t below ground. A permanent pump of 35 gpm c a p a c i t y was 
i n s t a l l e d , but t h e p resen t c apac i t y is repor ted to be 30 gpm. 
Well No. 2 was cons t ruc ted s i m i l a r l y to Well No. 1 and loca ted 318 fee t 
west of Well No. 1. A 30- inch hole was d r i l l e d to a depth of 25 fee t and 
was cased wi th 8 - inch p ipe from 1 foo t , 8 inches , above ground to 20 f e e t , 
followed by 5 f ee t of No. 5 s l o t s h u t t e r sc reen . The annulus was gravel 
f i l l e d to a depth of 11 fee t below ground. The o r i g i n a l permanent pump was 
i d e n t i c a l to t h a t i n s t a l l e d in Well No. 1 . The wel l i s c u r r e n t l y opera ted 
at a r a t e of 30 gpm. 
Well No. 3 was loca ted 316 fee t west of Well No. 2, or approximately 
1250 fee t no r th and 2934 f ee t west of t h e southeas t corner of Sect ion 4. 
Construct ion f e a t u r e s of Well No. 3 were s imi l a r to t hose of Wells 1 and 2, 
and t h e permanent pump was a l so i d e n t i c a l to t hose i n s t a l l e d in Wells 1 and 
2. The well is c u r r e n t l y operated at a r a t e of 30 gpm. 
A four th wel l was d r i l l e d in September, 1976, to a depth of 27½ feet 
and loca ted 300 fee t west of Well No. 3, or approximately 1250 feet nor th 
and 2050 feet eas t of the southwest corner of Sec t ion 4. The wel l was con-
s t r u c t e d as a 34- inch ho le and cased wi th 24-inch ou te r cas ing from 0 to 9 
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feet and with 8-inch pipe from 1 foot above ground to 22½ feet, followed 
by 5 feet of No. 5 slot shutter screen. The annulus between the 8-inch 
casing and the bore-hole was backfilled with gravel to a depth of 10 feet 
below ground. A 50-gpm capacity permanent pump was installed in the well, 
but it is reportedly operated at a rate of 30 gpm. 
Water consumption has grown rapidly at Germantown, as shown in Table 
3. In March, 1957, several months after the three-well system had been 
put into operation, daily pumpage averaged about 5200 gallons. Within two 
years pumpage rates nearly quadrupled, as individual well owners switched to 
the central supply. The rate of consumption growth slowed in the 1960's 
but increased again in the 1970's, reaching a peak of 80,000 gpd in 1978. 
Currently, daily pumpage is a reported 72,400 gallons. 
TABLE 3. GROUNDWATER PUMPAGE AT GERMANTOWN 
Year Pumpage (gpd) Year Pumpage (gpd) 
1957 5,190 1973 66,800 
1958 13,150 1974 50,000 
1959 20,000 1975 56,000 
1961 25,000 1978 80,000 
1972 32,000 1979 72,400 
Aquifer p r o p e r t i e s at Germantown a r e known from analyses of t h r e e wel l 
t e s t s which took p lace on Wells 1-3 upon t h e i r complet ion. Well No. 1 was 
t e s t e d on January 18, 1956, for 5 1/3 hours at v a r i a b l e r a t e s of 34 to 60 
gpm. Analys is of t h e recovery data ind ica ted a t r a n s m i s s i v i t y of 14,600 
g p d / f t . Water l e v e l s were under water t a b l e c o n d i t i o n s dur ing t h e t e s t . 
A production t e s t of Well No. 2 was conducted on January 25 of t h e 
same yea r . During the t e s t , which was run for 8 hours at a r a t e of 42 gpm, 
water l e v e l s were monitored in both the pumped well and Well No. 1, 318 
feet to the e a s t . Late time-drawdown data from Well No. 1 were analyzed 
by w a t e r - t a b l e type-curve methods and ind ica ted a t r a n s m i s s i v i t y of 10,900 
g p d / f t . Gravity dra inage e f f ec t s were be l ieved to be in f luenc ing the a n a l y s i s 
for s t o r a g e c o e f f i c i e n t , as a value of 0.01 was determined. I t i s l i k e l y 
tha t t h e long-term s p e c i f i c y i e l d w i l l be l a r g e r than t h e s to rage c o e f f i c i e n t 
derived from t h i s a n a l y s i s . 
Well No. 3 was t e s t e d for 8 hours on February 1, 1956, at r a t e s b e -
tween 31 and 45 gpm. Drawdown data were cor rec ted to a cons tan t pumping 
r a t e of 34 gpm and a t r a n s m i s s i v i t y of 15,500 gpd/f t determined. Water 
l e v e l s were under water t a b l e c o n d i t i o n s throughout the t e s t . 
A production t e s t was conducted on September 24, 1976, on Well No. 4, 
but the data did not lend themselves to convent ional a n a l y s i s because of 
water t a b l e g r a v i t y dra inage e f f e c t s . Well No. 4 was operated at a r a t e 
of 30 gpm for 4 hours , and the f i na l spec i f i c capac i ty (cor rec ted for d e -
water ing) was 19.4 gpm/ft. Based on t h e o r e t i c a l s p e c i f i c c apac i t y vs 
t r a n s m i s s i v i t y graphica l r e l a t i o n s h i p s , t h e t r a n s m i s s i v i t y was es t imated to 
be 21,500 gpd / f t . In es t imat ing t h e long-term sus ta ined y ie ld of the w e l l , 
however, t h e S t a t e Water Survey assumed a lower value of t r a n s m i s s i v i t y of 
11,000 gpd / f t , based on reasonable assumptions concerning the n a t u r e of the 
t e s t d a t a . 
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Based on geologic data for the Germantown area, a geohydrologic boun-
dary was assumed to be present to the north and east of the existing well 
field at an effective distance of approximately one mile. At this distance, 
image well effects associated with the boundary were determined to be 
negligible. Mutual interference effects were calculated using distances 
between wells and the theoretical distance-drawdown relationship for an 
aquifer whose average transmissivity and storage coefficient were 11,000 
gpd/ft and 0.2, respectively. Pumpages were assumed to be continuous for 
6 months. Drawdowns were limited to amounts that would produce a maximum 
dewatering of 50 percent of the aquifer saturated thickness. The results 
of the analysis indicated that on a long-term basis the 4-well field at 
Germantown appears capable of yielding as much as 93,000 gpd. Since avail-
able drawdown is small, however, a sustained drought could reduce the 
aquifer capacity by up to 50 percent. 
The State Division of Water Resources has estimated that the average 
water demand at Germantown in the year 2000 will be 82,700 gpd. Should 
additional supplies be needed, a groundwater exploration program will be 
necessary. 
Further development of the present aquifer outside the village limits 
is feasible. Areas northwest and southwest of town in Sections 4, 5, and 
9 are unexplored and offer good possibilities for increasing the groundwater 
supply relatively close to town. To the east and south in the eastern part 
of Section 10 and in Section 11 and 14-16 in and near Shoal Creek bottom, 
prospects for developing a moderate supply from the deeper sand and gravel 
deposits in the drift are good to excellent. 
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LERNA 
The V i l l a g e o f Le rna i s i n s o u t h - c e n t r a l C o l e s County i n e a s t - c e n t r a l 
I l l i n o i s ( S e c t i o n s 2 , 3 , and 1 0 , T11N, R8E) . I t i s a p p r o x i m a t e l y s i x m i l e s 
s o u t h e a s t o f Mat toon and s e v e n m i l e s s o u t h w e s t o f C h a r l e s t o n . The I l l i n o i s -
C e n t r a l Gulf and N o r f o l k and Wes te rn R a i l r o a d s and S t a t e Rou te 1 6 s e r v e t h e 
s t u d y a r e a which i n c l u d e s t h e p a r t s of T 11 and 12 N, R8 and 9E, shown on 
f i g u r e 3 5 . F i g u r e 3 5 i s a r e p r o d u c t i o n o f p o r t i o n s o f t h e t o p o g r a p h i c maps 
o f t h e Mattoon and Toledo 1 5 - m i n u t e Q u a d r a n g l e s . 
Lerna l i e s n e a r t h e s o u t h e r n l i m i t o f Wiscons inan g l a c i a t i o n o n t h e c r e s t 
o f t h e e a s t - w e s t t r e n d i n g S h e l b y v i l l e Mora in i c Sys tem. Topography a l o n g t h e 
c r e s t o f t h e sys t em i s n e a r l y f l a t t o g e n t l y r o l l i n g . The l a n d s u r f a c e i s 
more d i s s e c t e d a l o n g i t s f l a n k s where s t r e a m s have c u t a s deep a s 5 0 f e e t . 
The maximum v e r t i c a l r e l i e f i n t h e s t u d y a r e a i s a b o u t 120 f e e t . The h i g h e s t 
p o i n t , abou t 770 f e e t a b o v e mean sea l e v e l , i s o n t h e c r e s t o f t h e m o r a i n i c 
sys tem a m i l e n o r t h w e s t o f town. The l o w e s t e l e v a t i o n s , a b o u t 650 f e e t , a r e 
found a l o n g sma l l s t r e a m s f lowing o u t o f t h e s t u d y a r e a . 
The u n c o n s o l i d a t e d g l a c i a l d r i f t i n t h e s t u d y a r e a i s o f W i s c o n s i n a n , 
I l l i n o i a n and p o s s i b l y p r e - I l l i n o i a n a g e and r a n g e s i n t h i c k n e s s from 7 0 t o 
125 f e e t . I t c o n s i s t s m o s t l y o f c l a y e y t i l l w i t h mino r , d i s c o n t i n u o u s sand 
and g r a v e l l e n s e s which a r e g e n e r a l l y l e s s t h a n 5 f e e t t h i c k ( f i g u r e s 3 6 - 3 8 ) . 
The sand and g r a v e l d e p o s i t s o c c u r i n two s e p a r a t e u n i t s a s shown i n f i g u r e 
3 6 . The upper u n i t i s d i s c o n t i n u o u s and i s found i n t h e d e p t h i n t e r v a l o f 
35 to 65 f e e t . One e x c e p t i o n i s a s m a l l d e p o s i t s o u t h w e s t o f town in S e c -
t i o n 1 0 where a s much a s 1 5 . 5 t o 2 6 f e e t o f sand and g r a v e l o c c u r a t a d e p t h 
o f 1 6 t o 2 5 f e e t . F i g u r e 3 7 i s a c r o s s s e c t i o n t h r o u g h t h i s d e p o s i t . The 
l ower u n i t i s more p e r s i s t e n t a t o r n e a r t h e b a s e o f t h e d r i f t . I t i s found 
a t d e p t h s o f 8 0 t o 100 f e e t a l o n g t h e f l a n k s o f t h e m o r a i n e ( f i g u r e 36) and 
does n o t a p p e a r i n w e l l s d r i l l e d o n i t s c r e s t i n Le rna ( f i g u r e 3 8 ) . 
The s h a l l o w b e d r o c k i n t h e s t u d y a r e a c o n s i s t s o f s a n d s t o n e s , s h a l e s and 
l i m e s t o n e s o f t h e P e n n s y l v a n i a n Mat toon F o r m a t i o n . The w a t e r - y i e l d i n g s a n d -
s t o n e s a r e m o s t l y f i n e g r a i n e d and a r e found i n t h e upper 6 0 f e e t o f t h e 
b e d r o c k t o d e p t h s o f a b o u t 150 f e e t . T h i r t y - f i v e f e e t o f s a n d s t o n e was p e n e -
t r a t e d i n a w e l l on t h e n o r t h w e s t s i d e o f L e r n a , a l t h o u g h numerous wedges o f 
sandy s h a l e and s i l t s t o n e s s p l i t t h e s a n d s t o n e e l s e w h e r e i n t o b e d s g e n e r a l l y 
2 t o 8 f e e t t h i c k . Mapping t h e a r e a l e x t e n t o f t h e i n d i v i d u a l s a n d s t o n e 
b e d s i s d i f f i c u l t b e c a u s e o f t h e e x t e n t t h e y i n t e r f i n g e r w i t h t h e s i l t s t o n e s 
and s h a l e . However, t h e l i m i t e d d a t a a v a i l a b l e s u g g e s t t h e s a n d s t o n e s o c c u r 
in a band a p p r o x i m a t e l y two m i l e s w i d e , c e n t e r e d on Le rna and p a r a l l e l to and 
l y i n g b e n e a t h t h e m o r a i n i c sys t em p a s s i n g e a s t - w e s t t h r o u g h t h e s t u d y a r e a . 
They d i p g e n t l y t o t h e s o u t h e a s t from an e l e v a t i o n o f a b o u t 660 f e e t two 
m i l e s n o r t h w e s t o f Le rna t o a b o u t 580 f e e t 1 ½ m i l e s t o t h e s o u t h e a s t . 
O c c a s i o n a l l y , f r a c t u r e d l i m e s t o n e s a r e a l s o u t i l i z e d a s w a t e r s o u r c e s . 
O the r w a t e r - y i e l d i n g i n t e r v a l s may b e e n c o u n t e r e d d e e p e r i n t h e b e d r o c k , b u t 
below a d e p t h o f a b o u t 300 f e e t t h e w a t e r may be too h i g h l y m i n e r a l i z e d f o r 
most u s e s . 
L e r n a ' s p u b l i c w a t e r sys t em had i t s b e g i n n i n g s i n l a t e 1959 and e a r l y 
1960. U n t i l t h e n , r e s i d e n t s depended on t h e i r own dug o r d r i l l e d w e l l s o r on 
Figure 35. Lerna area, Illinois showing well and resistivity data and cross sections. 
Figure 36. Cross section A-A' showing location of sand and gravel beds in the glacial drift south 
of Lerna, Illinois. 
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Figure 37. Location map from figure 35 showing test holes and well drilled in 
1958 and 1959, and cross section B-B' showing shallow sand and gravel 
deposit in glacial drift southwest of Lerna. 
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Figure 38. Cross section C-C' showing distribution of sandstones and shales in 
the shallow bedrock below Lerna, Illinois. 
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c i s t e r n s which c o l l e c t e d water from roofs when i t r a ined . The w e l l s were 
very shallow, reaching depths no more than 25 f e e t . During dry weather , i t 
was est imated t h a t around 75 percen t of these we l l s f a i l e d to produce water . 
In June 1956, t h e area wi th in a two-mile r a d i u s of Lerna was ex t ens ive ly 
explored with an e l e c t r i c a l e a r t h r e s i s t i v i t y survey ( f i g u r e 35 ) . Although 
r e s u l t s were gene ra l ly not encouraging, an a rea of h igher r e s i s t i v i t y 
roughly p a r a l l e l i n g the r a i l r o a d t r a c k s n o r t h e a s t of town was d e l i n e a t e d . 
Two l o c a t i o n s were recommended for t e s t d r i l l i n g which to d a t e have not been 
t e s t e d . In November, 1957, another r e s i s t i v i t y survey southwest of town 
( f i g u r e 39) found an a rea of h igher r e s i s t i v i t y . Subsequent t e s t d r i l l i n g 
in 1958 revealed a f a i r l y t h i c k depos i t of sand and g rave l in t h e d r i f t in 
which two municipal we l l s were c o n s t r u c t e d . The depos i t was found to be 15½ 
to 26 fee t t h i c k at depths of 16 to 25 f ee t and is at l e a s t 100 f e e t wide. 
E l e c t r i c a l e a r t h r e s i s t i v i t y da t a suggest i t may t rend to t h e n o r t h e a s t a s 
much as 400 to 600 fee t ( see f i g u r e 39) . 
Well No. 1 was d r i l l e d approximately 2500 fee t west and 1000 fee t south 
of t h e nor theas t corner of Sec t ion 10, T11N, R8E, and Well No. 2 was d r i l l e d 
85 fee t west of t h i s l o c a t i o n . Well No. 1 ( o r i g i n a l l y c a l l e d Test Well 2-58) 
was 34 fee t deep and No. 2 ( c a l l e d Test Well 2-59) was 44 f ee t deep. To-
ge the r the two w e l l s suppl ied water for an es t imated demand of 4500 gpd. 
Well No. 2 was abandoned w i th in a y e a r ' s t ime , probably due to low y i e l d . 
By 1961, t h e p r i n c i p a l sources of supply were two o the r w e l l s (Nos. 3 
and 4) tapping t h e under ly ing sandstone for t h e i r water . Well No. 3 , d r i l l e d 
138 f ee t deep in 1960, is approximate ly 1120 f e e t west and 70 f e e t south of 
t h e no r theas t corner of Sec t ion 10 . Well No. 4 was a c t u a l l y completed in 
1955 to a depth of 151 f e e t . I t is l oca t ed 1600 fee t west and 700 f e e t n o r t h 
of t h e southeast corner of Sec t ion 3, T11N, R8E. The we l l s produced 4 and 
10 gpm, r e s p e c t i v e l y , and a r e s t i l l used a t t h i s t ime . 
The t h r e e - w e l l system, Nos. 1, 3 and 4, supplied water to Lerna for 
seve ra l y e a r s . Consumption was r epo r t ed to be 10,000 gpd for t h e yea r s 
1964-1969. Well capac i ty r e p o r t e d l y was 25, 15 and 15 gpm, r e s p e c t i v e l y . 
In November 1969, Well No. 5 was connected to t h e system. D r i l l e d 130 f ee t 
deep in 1950, t h i s well was L e r n a ' s grade school w e l l . I t i s 50 f ee t south 
and 1420 feet west of t h e n o r t h e a s t corner of Sect ion 10. Well No. 5 was 
capable of providing an a d d i t i o n a l 10 gpm for a t o t a l system c a p a c i t y of 
65 gpm. 
In September 1970, t h e r e p o r t e d c a p a c i t i e s of we l l s 1, 3, 4 and 5 were 
17, 12, 25 and 10 gpm, r e s p e c t i v e l y . By Apri l 1971, we l l s 3 and 4 were valved 
down to 9 and 2 gpm, r e s p e c t i v e l y . By January 1973, t h e s i t u a t i o n had d e t e r -
i o r a t e d to where Well No. 1 could only ope ra t e at 5 gpm for 16 hours a f t e r 
which it had to be r e s t e d for 48 hou r s . Wells 3 and 4 were pumped c o n t i n u -
ous ly at only 3 gpm each, whi le Well No. 5 was pumped at 6.6 gpm c o n t i n u o u s l y . 
The water p lan t ope ra to r explained t h a t a t t h a t t ime t h e e leva ted s t o r a g e 
tank could not be maintained f u l l . 
In September 1974, we l l s 3, 4 and 5 were operated con t inuous ly at pumping 
r a t e s of 4 . 5 , 3 and 2 gpm, r e s p e c t i v e l y . Well No. 1 was pumping at 3 gpm for 
only 2 hours out of every 10. This corresponds to a firm supply of, at most, 
11 gpm (15,840 gpd) whi le maximum demands were reaching 20,000 gpd. Average 
consumption for May 1975 was 18,580 gpd. 
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Figure 39. Locations of stations for resistivity surveys in 1957, 1958, and 1974 
for Lerna, Illinois. 
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Lerna ' s most r ecen t we l l , Well No. 6, was d r i l l e d in October 1975. 
I t is loca ted 1293 f e e t no r th and 2613 fee t west of the sou theas t corner of 
Sect ion 1. As of l a s t r e p o r t , No. 6 is supplying a continuous 5 gpm. This 
supplements t h e 4 gpm now being pumped by No. 3 and the 3 gpm from No. 5. 
Well No. 1 has been shut down and No. 4 is operated s p o r a d i c a l l y because of 
i t s low y i e l d , about 1.5 gpm. 
The following t a b l e summarizes well t e s t information and c o n s t r u c t i o n 
data on L e r n a ' s w e l l s . 
There a r e two s e p a r a t e a q u i f e r s which have been tapped by Lerna for i t s 
water supply. A sand and gravel formation j u s t southwest of town is used 
by Lerna Well No. 1. Supplemental r e s i s t i v i t y surveying in t h i s area in 
1958 and 1974 ( f i g u r e 38) , in an at tempt to de termine t h e boundar ies of the 
d e p o s i t , was only p a r t i a l l y success fu l , i n d i c a t i n g the depos i t i s appa ren t ly 
not ex t ens ive . Analys is of a product ion t e s t conducted on Well No. 1 showed 
the t r a n s m i s s i v i t y to be 1120 g p d / f t . The e f f e c t s of a geohydrologic boun-
dary became evident approximately 16 minutes a f t e r t h e t e s t s t a r t e d , f u r the r 
i n d i c a t i n g the formation i s l i m i t e d i n a r e a l e x t e n t . S torage c o e f f i c i e n t s 
ca l cu la t ed from obse rva t ion well da t a ranged from 2 .8 x 10-3 to 7.2 x 10-4 
during t h e e a r l y pa r t o f t h e t e s t to 0.038 to 0.23 in t h e l a t e r s t age of t h e 
t e s t . This i n d i c a t e s cond i t ions changed from a r t e s i a n to w a t e r - t a b l e as 
pumping progressed and dewatering in t h e upper p o r t i o n s of t h e sand and 
grave l occurred , another i n d i c a t i o n o f l i m i t e d water a v a i l a b i l i t y . 
The second and pos s ib ly more p r o l i f i c a q u i f e r , because of i t s p e r s i s -
tence throughout t h e a r e a , i s t h e underlying sands tone . A we l l -p roduc t ion 
t e s t conducted on Well No. 6 in 1976 showed t h e t r a n s m i s s i v i t y of t h e sand-
stone a t t h i s l o c a t i o n was approximately 450 gpd/ f t (hydrau l ic c o n d u c t i v i t y , 
11 g p d / f t 2 ) . A s t o r a g e c o e f f i c i e n t could not be c a l c u l a t e d because no 
observa t ion we l l s were used dur ing t h e t e s t . However, i t i s expected t h a t 
as pumping con t inues and water l e v e l s d e c l i n e , dewater ing of t h e sandstone 
w i l l occur and t h e s t o r a g e c o e f f i c i e n t w i l l conver t from an a r t e s i a n va lue 
(0.0001 to 0.001) to a w a t e r - t a b l e va lue ( 0 . 0 1 ) . The long- te rm spec i f i c 
capac i ty of Well No. 6 was evaluated as being 0.23 gpm/ft . A product ion 
t e s t conducted on Well No. 4 in 1955 showed the t r a n s m i s s i v i t y of t h e sand-
s tone a t t h i s wel l s i t e was only 80 gpd/f t ( hyd rau l i c c o n d u c t i v i t y , 1.6 
gpd / f t 2 ) . The s p e c i f i c capac i ty a f t e r pumping 150 minutes at 10 gpm was 
0.15 gpm/ft . 
Based s o l e l y on t h e information suppl ied by t he se two product ion t e s t s , 
t he sandstone appears to be s l i g h t l y more p roduc t ive to t h e eas t of town in 
t h e area of Well No. 6 than i t i s wi th in t h e c i t y l i m i t s . 
An es t ima te of t h e sus ta ined y i e ld of t h e sandstone in t h e v i c i n i t y 
of Well No. 6, based on an aqu i fe r t r a n s m i s s i v i t y of 450 gpd/f t and a s t o r age 
c o e f f i c i e n t of 0 .0001, i n d i c a t e s l e s s than 20,000 ga l lons could be withdrawn 
on a sus ta ined b a s i s . In order to maintain water l e v e l s above the top of 
t h e sandstone, well y i e l d s had to be kept to 2 gpm and a well spacing of 
nea r ly 1/2 mi le was needed. This would not r ep resen t a very p r a c t i c a l d e -
velopment of the sandstone; more t e s t d r i l l i n g and production t e s t i n g is 
necessary to b e t t e r de f ine t h e hydraul ic c h a r a c t e r i s t i c s o f t h e sandstone . 
TABLE 4. WELL DATA FOR LERNA, COLES COUNTY 
Well 
No. 
Loca-
t ion* 
Depth 
( f t ) 
Dia. 
( in) 
Date 
Dr i l l ed 
Length 
of Test 
(hrs) 
Nonpump ing 
Water Level 
( f t to water) 
Pumping 
Rate 
(gpm) 
Draw-
down 
( f t ) 
Observed 
Specif ic 
Capacity 
(gpm/ft) 
Present 
Capacity 
(gpm) 
1 10.4gl 34 12 1958 24 5.2 25 21.4 1.2 -
2 10.4g2 44 6 1959 - - - - - -
3 10.2g 138 6 1960 4 59.0 20 41.0 0 . 5 4 
4 3.3b 151 8 1955 2 . 5 50.6 10 65.6 0 .2 1 .5 
5 3.1a 130 7 1950 5 . 5 55.5 10 12.8 0 . 8 3 
6 1.4b 142 6 1975 3 81.8 11 31.2 0.4 5 
Total Capacity 13.5 
* All wells located in T11N, R8E 
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If 50 percent of the sandstone is allowed to be dewatered, as much as 
30,000 gpd could be withdrawn. Water could be supplied from four wells 
pumping at 5 gpm apiece with a 150- to 200-foot spacing, to prevent mutual 
interference effects from becoming too l a rge . The long-term effect of de-
watering the sandstone may produce problems with loss of specif ic capacity 
and, therefore, t h i s resource a l t e rna t ive is not strongly recommended. 
Although chances for developing a moderate supply from the dr i f t are 
poor, it may be possible to loca te several small supplies whose combined 
production would make an adequate public water supply. The area with the 
best potent ial near town is along the southeast side of the Norfolk and 
Western tracks northeast and southwest of Lerna. Several locat ions recom-
mended for t es t d r i l l i n g by previously run r e s i s t i v i t y surveys have not 
been t e s t ed . Other potent ia l dr i f t aquifers a re the sand and gravel de-
posi ts at or near the base of the dr i f t on the flanks of the Shelbyville 
Morainic System. A well in the NE¼, Section 3, T11N, R8E, north of Lerna, 
penetrated 7 feet of sand and gravel (figure 35). This deposit appears to 
be continuous with other deposits in the S½, Section 34, T12N, R8E. About 
a mile east and southeast of Lerna a th in (2-6 feet) bed of sand and gravel 
occurs near the base of the d r i f t . It appears to be continuous for a 
distance of about 1½ miles in Sections 11 , 12, and 14 (figures 35 and 36). 
Both the above areas should be further explored by a r e s i s t i v i t y survey and 
t e s t d r i l l i n g . 
The Division of Water Resources estimates demands in the year 2000 will 
reach 23,700 gpd. From avai lable information, the sandstone appears to be 
capable of supplying 20,000 gpd from properly spaced wells located east of 
town. Further development of sand and gravel deposits located within the 
study area may also be possible. 
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LORAINE 
The V i l l a g e o f L o r a i n e i s i n n o r t h - c e n t r a l Adams County i n w e s t e r n 
I l l i n o i s ( S e c t i o n s 1 6 , 1 7 , 2 0 , and 2 1 , T2N, R7W), a b o u t 1 8 m i l e s n o r t h e a s t 
o f Quincy. S t a t e Rou te 6 1 and t h e B u r l i n g t o n - N o r t h e r n R a i l r o a d s e r v e t h e 
s t u d y a r e a which c o n s i s t s o f t h e p o r t i o n o f T2N, R7W, shown on f i g u r e 4 0 . 
F i g u r e 40 i s a r e p r o d u c t i o n o f p a r t s o f t h e t o p o g r a p h i c maps o f t h e Mendon 
and Camp P o i n t 1 5 - m i n u t e Q u a d r a n g l e s . 
L o r a i n e i s o n t h e h i g h l y d i s s e c t e d u p l a n d s b o r d e r i n g t h e M i s s i s s i p p i 
R i v e r V a l l e y which i s a b o u t 10 m i l e s t o t h e w e s t . A number o f s t r e a m s h a v e 
c u t v a l l e y s i n t o t h e once n e a r l y l e v e l u p l a n d s t o d e p t h s o f 6 0 t o 8 0 f e e t . 
Thurman Creek and o t h e r t r i b u t a r i e s feed i n t o t h e w e s t e r l y - f l o w i n g Sou th 
Fork o f Bear Creek which i n t u r n j o i n s t h e M i s s i s s i p p i R i v e r . E l e v a t i o n s 
r a n g e from abou t 650 f e e t above mean s e a l e v e l o n t h e n o r t h s i d e o f L o r a i n e 
t o 540 f e e t a l o n g t h e Sou th Fork o n t h e wes t s i d e o f t h e s t u d y a r e a , 
g i v i n g a t o t a l r e l i e f o f a b o u t 110 f e e t . 
The u n c o n s o l i d a t e d g l a c i a l d e p o s i t s i n t h e s t u d y a r e a c o n s i s t o f d r i f t 
o f I l l i n o i a n and p r e - I l l i n o i a n a g e . T h i c k n e s s e s d i s p l a y a wide v a r i a t i o n 
from 2 1 f e e t i n t h e Sou th Fork V a l l e y i n S e c t i o n 2 0 t o a t l e a s t 172 f e e t 
i n t h e u p l a n d s n o r t h o f town i n S e c t i o n 8 . The d r i f t c o n s i s t s p r e d o m i n a n t l y 
o f n o n - w a t e r - y i e l d i n g c l a y e y t i l l w i t h t h i n , d i s c o n t i n u o u s l e n s e s o f sand 
and g r a v e l . T h i c k e r beds o f sand and g r a v e l may o c c u r a t o r n e a r t h e b a s e 
o f t h e d r i f t , b u t d a t a a r e t o o s p a r s e t o a c c u r a t e l y p r e d i c t t h e i r o c c u r r e n c e . 
F i g u r e 4 1 shows a sand and g r a v e l d e p o s i t a t t h e b a s e o f t h e d r i f t n o r t h o f 
town . T h i s sand and g r a v e l i s found i n t h e t r i b u t a r y o f a l a r g e r b e d r o c k 
v a l l e y n o r t h w e s t o f t h e s t u d y a r e a . The t r i b u t a r y t r e n d s n o r t h w e s t and i t s 
s o u t h e r n f l a n k p a s s e s t h r o u g h t h e n o r t h e r n p a r t o f t h e s t u d y a r e a . Da ta a r e 
l a c k i n g o n t h e e x t e n t o f t h e d e p o s i t , b u t f u r t h e r t e s t d r i l l i n g may p r o v e 
i t l a r g e enough t o y i e l d a m o d e r a t e s u p p l y o f ground w a t e r . V a l l e y t r a i n 
o r a l l u v i a l d e p o s i t s o f sand and g r a v e l may b e p r e s e n t i n t h e v a l l e y s . 
The s h a l l o w b e d r o c k i n t h e s t u d y a r e a i s composed o f l i m e s t o n e s , s h a l e s , 
c h e r t s , and s a n d s t o n e s o f t h e Warsaw Forma t ion and t h e Keokuk and B u r l i n g t o n 
L i m e s t o n e s o f M i s s i s s i p p i a n a g e . The Keokuk and B u r l i n g t o n L i m e s t o n e s a r e 
a n i m p o r t a n t a q u i f e r i n t h e a r e a , y i e l d i n g w a t e r from c h e r t y b e d s 1 0 t o 2 0 
f e e t t h i c k w i t h i n t h e l i m e s t o n e s . T h e s e h a v e enhanced h y d r a u l i c c o n d u c t i v -
i t y due t o t h e p r e s e n c e o f j o i n t s y s t e m s o r s o l u t i o n c r e v i c e s and g e n e r a l l y 
o c c u r a t d e p t h s o f 200 t o 300 f e e t . The combined t h i c k n e s s o f t h e l i m e s t o n e s , 
which o c c u r t h r o u g h o u t t h e s t u d y a r e a , i s r o u g h l y 200 f e e t . However, t h e 
o c c u r r e n c e o f t h e p e r m e a b l e b e d s and t h e i r p o s i t i o n w i t h i n t h e l i m e s t o n e s 
i s somewhat v a r i a b l e . 
The Keokuk and B u r l i n g t o n L i m e s t o n e s a r e u n d e r l a i n by a b o u t 200 f e e t 
o f t h e n o n - w a t e r - y i e l d i n g New Albany S h a l e Group. S e v e r a l hundred f e e t o f 
Devonian l i m e s t o n e c o n t a i n i n g s h a l e b e d s u n d e r l i e t h e New A l b a n y . The w a t e r -
y i e l d i n g c h a r a c t e r o f t h e s e l i m e s t o n e s i s n o t p r o m i s i n g b e c a u s e t h e y a r e 
g e n e r a l l y n o t w e l l c r e v i c e d . 
A t p r e s e n t , t h e V i l l a g e o f L o r a i n e o b t a i n s i t s p u b l i c w a t e r s u p p l y from 
t h e Keokuk and B u r l i n g t o n L i m e s t o n e s b e n e a t h L o r a i n e . The w a t e r - y e i l d i n g 
86 
Figure 40. Topographic map of Loraine area, showing locations of wells, and sand 
and gravel deposits in bedrock, and line of cross section. 
Figure 41. Cross section A-A' showing glacial drift, bedrock surface, and shallow bedrock near Loraine, 
Illinois. 
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Figure 42. Electrical earth resistivity survey for Loraine, Illinois. 
89 
por t ion of the l imes tones is genera l ly a cher ty i n t e r v a l 10 to 20 f e e t 
t h i c k wi th pe rmeab i l i ty enhanced by the presence of j o i n t s or s o l u t i o n 
c r e v i c e s . The l imes tones occur throughout t h e study a rea and t h e i r t h i c k -
ness is approximately 200 f e e t . 
Up u n t i l t h e mid-1950 's , Loraine maintained one wel l used s o l e l y for 
f i r e p r o t e c t i o n . Connected only to v i l l a g e f i r e hyd ran t s , t h e wel l had no 
se rv ice connec t ions . It had been d r i l l e d in 1900 to a depth of 266 f ee t and 
is l oca t ed roughly in the southwest corner of Sect ion 16 , T2N, R6W. 
In 1956, two new we l l s were d r i l l e d for water supply purposes . V i l l a g e 
Well No. 1 was d r i l l e d 1655 feet no r th and 334 f ee t eas t of t h e southwest 
corner of Sect ion 16. The well is 300 f ee t deep with 8-inch diameter cas ing 
to 162 f e e t . After pumping at 22.5 gpm for 4 .5 hours , t h e water l e v e l in 
the well was drawn down 126 fee t below a nonpumping l e v e l of 98 f e e t . 
V i l l age Well No. 2, loca ted 1460 fee t no r th and 785 fee t eas t of t h e 
southwest corner of Sect ion 16, was a l so d r i l l e d 300 f e e t deep wi th 8-inch 
diameter cas ing to 163.5 f e e t . The s t a t i c water l e v e l was measured at 93 
f e e t , and a f t e r pumping at 33 gpm for one hour, t h e water l e v e l was drawn 
down 124 f e e t . 
These two we l l s s t i l l supply water to t h e r e s i d e n t s of Lora ine . In 
1957, wi th well c a p a c i t i e s of 25 gpm a p i e c e , t h e we l l s e a s i l y suppl ied 
enough water to meet an average demand of 4000 gpd. By 1960, t h e demand 
was 6500 gpd and by 1963, 7000 gpd. Consumption quickly grew a f t e r t h a t to 
15,000 gpd (30,000 gpd maximum) in 1967. Consumption peaked in t h e years 
1972 through 1976 when an average of 20,000 gpd were needed to meet demand. 
Summer demands in 1979 ranged from 18,000 to 25,000 gpd and winter demands 
ranged from 14,000 to 18,000 gpd. 
Some concern over l o s s of well y i e l d was experienced beginning in 1972 
when Well No. 2 could produce only 15 gpm. Product ion t e s t s ind ica ted t h e 
spec i f i c c a p a c i t y of Well No. 2 had, indeed, decreased by one - th i rd (from 
0.27 gpm/ft in 1956 to 0.18 gpm/ft in 1972) . The s p e c i f i c capac i ty of Well 
No. 1 decreased s l i g h t l y (0.18 gpm/ft in 1956 compared to 0.15 gpm/ft in 
1972). 
V i l l age Well No. 3 was subsequently d r i l l e d in 1974 to he lp meet t h e 
growing demands. Located approximately 2109 fee t no r th and 38 fee t eas t 
of the southwest corner of Section 16, t h e 6-inch diameter well is 340 f e e t 
deep and cased to 169 f e e t . During a b r i e f product ion t e s t water l e v e l s 
were lowered 81.94 fee t from a s t a t i c l e v e l of 119.07 fee t a f t e r pumping 
3-1/3 hours at 24 gpm. The r e s u l t i n g spec i f i c capac i ty was 0.29 gpm/ft . 
The long-term y ie ld of t h e well was c a l c u l a t e d to be 14 gpm. 
In 1978, t h e t o t a l wel l output was 41 gpm wi th 11 gpm, 8 gpm, and 22 
gpm being produced by Wells 1, 2, and 3, r e s p e c t i v e l y . The y i e ld of Well 
No. 1 was 14 gpm l e s s than in 1957 and t h e y ie ld of Well No. 2 was 17 gpm 
l e s s than in 1957. Evidence of a r eg iona l lowering of t h e s t a t i c water 
l eve l from measurements taken in 1956 was found and would account for pa r t 
of the r educ t ions in y i e l d s . During t h e 1972 product ion t e s t s conducted on 
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Wells 1 and 2, measured s t a t i c l e v e l s were 118.28 fee t and 121.90 fee t in 
Wells 1 and 2, r e s p e c t i v e l y , corresponding to d e c l i n e s of approximately 
20 and 29 f e e t . However, a change in s t a t i c water l e v e l a lone would not 
account for the dec rease in wel l y i e l d s exper ienced . For example, on Well 
No. 2, a decrease in t h e a v a i l a b l e drawdown by 30 f e e t would on ly account 
for a 6 gpm decrease in wel l product ion c a p a c i t y (from a s p e c i f i c capac i ty 
of 0.2 gpm/f t ) . Therefore , a dec rease in t h e spec i f i c capac i ty must have 
occurred s ince 1972. The same must be t r u e of Well No. 1. 
A pos s ib l e explana t ion for t h i s l o s s o f wel l product ion i s t h a t 
dewatering of t h e l imes tone aqu i f e r during we l l opera t ion has caused some 
of t h e mineral c o n s t i t u e n t s in t h e water to p r e c i p i t a t e when c o n t a c t i s 
made with the atmosphere. This p r e c i p i t a t i o n would cause a c logging of t h e 
pore spaces or f r a c t u r e s a long t h e flow pa ths t h e water f o l l o w s . Eventu-
a l l y , enough p r e c i p i t a t i o n could occur to c o n s t r i c t t h e s e flow pa ths in t h e 
v i c i n i t y of the well and impede t h e flow of water to t h e w e l l . This would 
account for a r educ t ion in t h e s p e c i f i c c apac i t y of t h e w e l l , and coupled 
wi th t h e r eg iona l d e c l i n e i n t h e s t a t i c water l e v e l , lower we l l y i e l d s . 
Production t e s t s conducted on Wells 1 and 2 in 1956 showed t h e aqui fe r 
t r a n s m i s s i v i t y to be q u i t e low, ranging from 305 gpd/f t at Well No. 1 to 
164 gpd/f t at Well No. 2. Analys i s of the da ta taken dur ing t h e product ion 
t e s t s in 1972 showed even lower t r a n s m i s s i v i t i e s with 108 gpd/ f t at Well 
No. 1 and 67 gpd/ f t at Well No. 2. An aqu i f e r t e s t conducted in October 
1974 at Well No. 3 showed t h e t r a n s m i s s i v i t y to be 200 g p d / f t . 
Values for t h e c o e f f i c i e n t of s to rage could not be computed for the 
t e s t s done on Wells 1 and 2, as only pumped wel l data were c o l l e c t e d . The 
t e s t conducted on Well No. 3, however, did u s e Well No. 1 as an obse rva t ion 
w e l l , and a s t o r age c o e f f i c i e n t of 1.4 x 1 0 - 5 was computed. Th i s s to rage 
c o e f f i c i e n t i s in t h e range of va lues for an aqu i fe r under a r t e s i a n cond i -
t i o n s and would apply for a r e a s removed from t h e pumped w e l l . At t h e 
pumped well a po r t i on of t h e aqu i f e r was dewatered s h o r t l y a f t e r pumping 
s t a r t e d . In a r e a s c l o s e to t h e pumped w e l l , conversion of t h e s t o r a g e c o -
e f f i c i e n t to a w a t e r - t a b l e va lue undoubtedly occurred but wi thout an obse r -
va t ion well placed s u f f i c i e n t l y c l o s e to t h e pumped w e l l , t h a t va lue could 
not be determined. 
Ca l cu l a t i ons us ing a t r a n s m i s s i v i t y of 100 gpd/f t and a c o e f f i c i e n t 
of s to rage equiva lent to 0.005 (a marginal water t a b l e - a r t e s i a n value) 
show the e x i s t i n g t h r e e wel l system would dewater approximately 3/4 of t h e 
aqu i f e r a f t e r 180 days of cont inuous pumping (with no recharge) at 5 gpm 
a p i e c e . The amount of water , 15 gpm or 21600 gpd, would be enough to meet 
L o r a i n e ' s p resen t demands. 
The y ie ld of the l imes tone aqu i f e r supplying Loraine is obvious ly 
q u i t e l i m i t e d . In the p a s t , s t a t i c water l e v e l s appeared to recede a s d e -
mands for water i nc reased . With t h e l e v e l i n g of water demands in recen t 
y e a r s , t he water l e v e l s seem to have s t a b i l i z e d a l s o . Because of t h e l imi ted 
amount of data a v a i l a b l e , t h e amount of water being withdrawn at t h i s time 
(roughly 20,000 gpd) is a l l t h a t t he aqu i fe r can be expected to y i e l d . The 
S t a t e Division of Water Resources has est imated t h e demand in Lora ine in t h e 
year 2000 to be 24,900 gpd. 
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There are three options to increase the supply of ground water to the 
Village of Loraine. The simplest is to drill another well into the Keokuk 
and Burlington Limestones. A site should be chosen sufficiently far away 
from the existing wells to prevent mutual interference. The other two 
choices involve wells finished in the glacial drift. The most promising 
is the sand and gravel deposit at the base of the drift north of town in 
Sections 8 and 17 (figures 40 and 41). It is recommended the top of the 
limestone bedrock be mapped by seismic refraction techniques to determine 
the presence of any depressions or valleys there. If any are found, they 
should be test drilled first on the assumption that sand and gravel would 
be more likely to be found there than on higher elevations. Test drilling 
should proceed to bedrock which present data indicate will be encountered 
at a depth of 170 to 180 feet. The third option is to test drill at a site 
recommended by a resistivity survey conducted by the State Geological Survey 
in 1956. This area is southeast of town in Section 21 on the flat of Thurman 
Creek (see figures 40 and 42). Test drilling there should proceed to a 
depth of 200 feet or bedrock, whichever comes first. 
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NEBO 
The V i l l a g e o f Nebo i s i n s o u t h e a s t e r n P i k e County i n w e s t e r n I l l i n o i s 
( S e c t i o n s 18 and 1 9 , T7S, R3W), a p p r o x i m a t e l y 3 m i l e s n o r t h e a s t o f t h e 
M i s s i s s i p p i R i v e r V a l l e y b o t t o m and 3 6 m i l e s s o u t h w e s t o f J a c k s o n v i l l e , 
I l l i n o i s . The I l l i n o i s C e n t r a l Gulf R a i l r o a d , S t a t e Route 9 6 and o t h e r 2 -
l a n e s t a t e and c o u n t y h ighways s e r v e t h e s t u d y a r e a which c o n s i s t s o f t h e 
p o r t i o n s of T7S, R3W shown on f i g u r e 4 3 , a r e p r o d u c t i o n of p a r t o f t h e t o p o -
g r a p h i c map of t h e Nebo 1 5 - m i n u t e Q u a d r a n g l e . 
Nebo i s s i t u a t e d o n t h e f l o o d p l a i n o f Bay Creek where i t i s i n t e r -
s e c t e d b y t h e much s m a l l e r t r i b u t a r y , S p r i n g C r e e k . The f l o o d p l a i n s fo r 
Bay and S p r i n g C r e e k s a r e a p p r o x i m a t e l y 3/4 and 1/4 m i l e w i d e , r e s p e c t i v e l y . 
The u p l a n d s s u r r o u n d i n g Nebo a r e h i g h l y d i s s e c t e d , and a l l d r a i n a g e i s 
s o u t h e r l y and w e s t e r l y a l o n g Bay C r e e k t oward t h e M i s s i s s i p p i R i v e r f l o o d -
p l a i n . The maximum e l e v a t i o n i n t h e u p l a n d n o r t h o f Nebo i s a b o u t 720 f e e t 
above mean s e a l e v e l . The l o w e s t e l e v a t i o n i s o n t h e Bay C r e e k f l o o d p l a i n 
a t 480 f e e t i n t h e s t u d y a r e a , g i v i n g a v e r t i c a l r e l i e f o f a b o u t 240 f e e t . 
Nebo i s a t a n e l e v a t i o n o f a b o u t 480 t o 500 f e e t . 
D e p o s i t s o f g l a c i a l t i l l have n o t b e e n found i n t h e s t u d y a r e a . How-
e v e r , t h e r e i s a n e s t i m a t e d 3 5 t o 6 5 f e e t o f a l l u v i a l m a t e r i a l i n t h e Bay 
Creek f l o o d p l a i n . The a l l u v i u m i s a m i x t u r e o f g l a c i a l l y - and l o c a l l y -
d e r i v e d s e d i m e n t s o f I l l i n o i a n a g e o r o l d e r w i t h a l a y e r o f H o l o c e n e a l l u v i u m 
a t t h e s u r f a c e . I t c o n s i s t s c h i e f l y o f c l a y and s i l t , b u t a l s o c o n t a i n s 
w a t e r - b e a r i n g sand and g r a v e l d e p o s i t s n e a r t h e b a s e o f t h e a l l u v i u m a t a 
d e p t h o f 29-52 f e e t . A b l a n k e t o f I l l i n o i a n a n d W i s c o n s i n a n l o e s s , 1 2 t o 
2 5 f e e t t h i c k m a n t l e s t h e u p l a n d s . 
S e v e r a l d i f f e r e n t f o r m a t i o n s a r e p r e s e n t i n t h e s h a l l o w b e d r o c k n e a r 
Nebo. The m i d d l e M i s s i s s i p p i a n B u r l i n g t o n and Keokuk L i m e s t o n e s a r e e x -
posed i n t h e b l u f f s o f t h e u p l a n d s , o v e r l y i n g t h e 1 0 - t o 4 0 - f o o t t h i c k , 
n o n - w a t e r - y i e l d i n g lower M i s s i s s i p p i a n K i n d e r h o o k i a n S e r i e s and u p p e r 
Devonian Gras sy C r e e k S h a l e . 
A 3 0 - t o 6 0 - f o o t i n t e r v a l o f Devonian l i m e s t o n e commonly c o n t a i n i n g 
w a t e r - y i e l d i n g c r e v i c e s i n t h i s a r e a s e p a r a t e s t h e Grassy C r e e k from t h e 
O r d o v i c i a n Maquoketa S h a l e Group. The 1 5 0 - f o o t t h i c k n e s s o f t h e Maquoketa 
i s e s s e n t i a l l y n o n - w a t e r - y i e l d i n g . Below t h i s , l i m e s t o n e s o f t h e Galena 
and P l a t t e v i l l e Groups u n d e r l a i n b y t h e Glenwood and S t . P e t e r S a n d s t o n e s 
may c o n t a i n z o n e s o f m o d e r a t e t o good p e r m e a b i l i t y , a l t h o u g h w a t e r o b t a i n e d 
from t h e s e d e e p e r f o r m a t i o n s i s l i k e l y t o b e t o o h i g h l y m i n e r a l i z e d f o r most 
u s e s . 
Nebo o b t a i n s i t s m u n i c i p a l w a t e r s u p p l y from a sand and g r a v e l a q u i f e r 
n e a r t h e m i d d l e o f t h e Bay Creek f l o o d p l a i n on t h e wes t s i d e o f t own . A t 
t h e w e l l f i e l d t h e a q u i f e r i s 1 2 t o 1 4 f e e t t h i c k a t a d e p t h o f 2 9 t o 4 0 
f e e t . The sand and g r a v e l a p p e a r t o b e d e p o s i t e d a t t h e b a s e o f t h e a l l u -
vium o n t h e b e d r o c k s u r f a c e ( f i g u r e 4 4 ) . Assuming t h e v a l l e y b e d r o c k s u r f a c e 
h a s a U-shaped c o n f i g u r a t i o n , t h e maximum e s t i m a t e d w i d t h t o t h e d e p o s i t 
Figure 43. Map of Nebo area showing topography and geography, location of city wells, and areas of 
low, high, and highest resistivity. 
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Figure 44. Cross section A-A' showing ground surface, sedimentary deposits, 
location of village municipal wells, and approximate position of 
bedrock surface near Nebo, Illinois. 
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i s approximately 1600 to 2400 fee t and is l e n t i c u l a r in c ross s e c t i o n . 
E l e c t r i c a l ea r th r e s i s t i v i t y data i n d i c a t e t h e wa te r -y ie ld ing p o t e n t i a l 
of t h e depos i t improves west of t h e p r e sen t wel l f i e l d . 
No data a r e a v a i l a b l e to help i n d i c a t e t h e upstream and downstream 
l i m i t s of t h e d e p o s i t . However, t h e proximity of t h e southern boundar ies 
of t h e I l l i n o i a n and p r e - I l l i n o i a n g l a c i a t i o n s approximately 8-9 mi l e s to 
the n o r t h e a s t suggest t h a t outwash and v a l l e y t r a i n depos i t s a r e probably 
p resen t along t h e lower reach of Bay Creek f loodp la in for a d i s t a n c e of 
severa l mi l e s , inc luding t h e immediate a rea of Nebo. 
Explora t ion for a municipal ground-water supply began in J u l y 1952, 
when an e l e c t r i c a l e a r t h r e s i s t i v i t y survey was conducted for Nebo ( f i g u r e 
4 5 ) . The v i l l a g e i n s t a l l e d a pub l i c water supply in 1953. Two w e l l s a r e 
in u s e . Well No. 1, f in i shed in sand and g rave l , was completed in January 
1953 to a depth of 43 f e e t . The wel l is l oca t ed in t h e northwest corner of 
t h e water p l an t in t h e southwest p a r t of t h e v i l l a g e , approximately 800 
fee t south and 2393 f ee t e a s t of t h e northwest corner of Sec t ion 19, T7S, 
R3W. An 8-inch diameter ho le was d r i l l e d to a depth of 43 f e e t . It was 
cased with 8-inch s tandard s t e e l p ipe from 4 f e e t above land sur face to a 
depth of 33 fee t and equipped with 1.03 fee t of 8- inch, No. 60 - s lo t Cook 
Everdur sc reen . 
A product ion t e s t was conducted on t h e wel l on February 9, 1953. 
After f i v e hours of pumping at r a t e s ranging from 95 to 102 gpm, t h e o b -
served drawdown was 11.05 fee t from a nonpumping water l e v e l of 9.85 f ee t 
below land sur face . On June 1, 1957 t h e wel l r epo r t ed ly produced 45 gpm 
for e igh t hours with a drawdown of 2.31 f ee t from a nonpumping l e v e l of 
11.44 fee t below the pump base . The wel l was t r e a t e d wi th Calgon in 1970 
and c u r r e n t l y is operated at 50 gpm. 
In May, 1973, a supplementary r e s i s t i v i t y survey ( f i gu re 45) was con-
ducted and a second wel l was c o n s t r u c t e d . Well No. 2, a l so f in i shed in 
sand g rave l , was completed in September, 1973 to a depth of 52 f ee t and 
loca ted on t h e west s i d e of town ad jacent to t h e f i r e s t a t i o n , a p p r o x i -
mately 500 fee t south and 2420 f e e t eas t of t h e northwest corner of Sect ion 
19, T7S, R3W. A 16-inch diameter ho le was d r i l l e d to a depth of 16 fee t 
and f in i shed 8 inches in diameter from 16 to 52 f e e t . The well is equipped 
with a 10- inch diameter p i t l e s s adapter from 1.5 fee t above land sur face 
to a depth of 4 feet and cased wi th 8-inch s t e e l p ipe from 4 f ee t to a depth 
of 42 f ee t , followed by 10 fee t of 8- inch Johnson s t a i n l e s s s t e e l sc reen . 
The screened sec t ion c o n s i s t s of 5 fee t of No. 30 s l o t followed by 5 fee t of 
No. 20 s l o t . 
The well was t e s t e d on September 12, 1973, for two hours at 50 gpm, 
and t h e f i n a l observed drawdown was 14.19 fee t from a nonpumping water 
l e v e l o f 15.94 fee t below land s u r f a c e . I t i s repor ted t h a t t h e wel l i s 
c u r r e n t l y operated at 50 gpm. 
Pumpage growth at Nebo is summarized in Table 5 below. Pumpage grew 
slowly u n t i l t h e l a t e 1950 's when consumption a c c e l e r a t e d and continued to 
grow through most of t h e 1960 ' s . Growth slowed again in t h e 1970 ' s reaching 
an average of about 80,000 gpd in 1979. 
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Figure 45. Electrical earth resistivity survey for Nebo, Illinois. 
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TABLE 5. GROUNDWATER PUMPAGE AT NEBO, PIKE COUNTY 
Year Pumpage (gpd) Year Pumpage (gpd) 
1954 15,000 1969 50,000 
1957 18,000 1970 75,000 
1958 18,000 1971 75,000 
1962 40,000 1974 55,000 
1964 50,000 1977 75,000 
1967 65,000 1979 80,000 
Time-drawdown data from the production tests on Wells 1 and 2 were 
analyzed by semi-logarithmic graphical procedures to determine aquifer 
transmissivity. The average value obtained was 9000 gpd/ft. The storage 
coefficient could not be evaluated, because observation well data were 
not available from either test. 
Geologic data indicate an aquifer width of 1600 to 2400 feet in the 
vicinity of the well field. This seems reasonable in light of the produc-
tion test data described above. Theoretical distance-drawdown relation-
ships for a transmissivity of 9000 gpd/ft and an artesian storage coefficient 
indicated that the cone of depression had barely reached the point where 
barrier-boundary image effects were observed. The effective distances to 
the boundaries caused by thinning of the aquifer toward the sides of the 
bedrock valley could be estimated from the geologic cross section to be 
approximately 750 feet tcr the southeast and 1000 feet to the northwest of 
the field. 
The long-term sustained yield of the two-well system at Nebo is de-
pendent upon aquifer properties, image-well effects, and mutual interfer-
ence. The latter two effects were estimated by using theoretical distance-
drawdown relationships for an aquifer whose transmissivity averaged 9000 
gpd/ft and whose storage coefficient was assumed to be semi-artesian in 
nature (0.005 to 0.01) because of long-term drainage effects as pumping 
levels reached the top of the aquifer. Pumping levels were maintained 
above the top of the screen in both wells. 
Based on available information and on the assumed values of storage 
coefficient, it was determined that the sustained yield of the two-well 
system is probably not more than 100,000 gpd on a long-term basis. 
The current per capita water consumption at Nebo is reportedly 161 
gpcd. Based on a revised per capita consumption of 60 gpcd, the State 
Division of Water Resources has estimated the groundwater demand at Nebo 
in the year 2000 to be 34,140 gpd. Should additional supplies be needed, 
data from two resistivity surveys indicate further development could take 
place west of the present well field. Areas of low, high, and highest 
resistivity were delineated by the surveys, and two locations were rec-
ommended for testing (figure 45). These areas should be tested first. 
Should these prove to be insufficient to supply desired well yields, new 
locations could be selected on the basis of existing or supplemental 
resistivity information. 
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OAKWOOD 
The V i l l a g e of Oakwood is in c e n t r a l Vermilion County in ea s t e rn 
I l l i n o i s (Sect ions 12 and 13 , T19N, R13W), about 8 mi les west of D a n v i l l e . 
The ConRail Ra i l road , I n t e r s t a t e 74, U.S. Route 150 and s t a t e and county 
highways serve the study a r e a . The study a rea c o n s i s t s of t h e p o r t i o n s of 
T19 and 20N, R12 and 13W shown on f i gu re 46, a reproduct ion of p a r t s of 
t h e topographic maps of t h e Oakwood and Co l l i son 7½-minute Quadrangles . 
Oakwood is on a v i r t u a l l y f l a t p l a i n wi th a g e n t l e r eg iona l t i l t to 
the e a s t . The f l a t sur face of t h e p l a i n has been inc i sed by eastward 
flowing s t reams. South of Oakwood t h e Sa l t Fork of t h e Vermilion River 
flows a c r o s s a broad flood p l a i n , sometimes meandering and sometimes con-
s t r i c t e d between 7 0 - to 80-foot b l u f f s . Southeas t of town, t r i b u t a r i e s to 
t h e Sa l t Fork have carved v a l l e y s 50 fee t deep i n t o t h e sediments and under -
l y i n g bedrock. North of town, Glenburn Creek has cut a 60-foot v a l l e y . 
E leva t ions range from a h igh of 655 f e e t above mean sea l e v e l , s o u t h -
west of town, to a low of 545 f e e t along t h e S a l t Fork where it flows out 
of t h e study a rea , g iv ing a t o t a l r e l i e f of 110 f e e t . Po r t i ons of t h e Sa l t 
Fork River flood p l a i n have been sur face mined for c o a l , c r e a t i n g a number 
of small l a k e s and i r r e g u l a r topography in t h e mined-out a r e a . Bedrock 
crops out e x t e n s i v e l y in the stream and r i v e r v a l l e y s n o r t h e a s t , e a s t and 
south of Oakwood. 
The unconsol ida ted g l a c i a l d e p o s i t s in t h e study area a r e Wisconsinan, 
I l l i n o i a n and poss ib ly p r e - I l l i n o i a n in age . They c o n s i s t predominantly 
of c layey t i l l wi th some gene ra l ly t h i n beds of sand or sand and g r a v e l . 
The t h i c k e r beds of sand and grave l tend to occur at or near t h e base of t h e 
d r i f t , a l though t h e r e i s some evidence of t h i c k e r depos i t s occu r r i ng h igher 
in the d r i f t ( f i g u r e s 47 and 4 8 ) . The d r i f t t h i c k n e s s i s s t r o n g l y i n f l u -
enced by two f a c t o r s : t h e con f igu ra t ion of t h e bedrock sur face beneath 
t h e d r i f t and t h e presence of t h e Newton Moraine no r th of town. Two bedrock 
v a l l e y s occur in t h e s tudy area ( f i g u r e 4 6 ) , one beneath Oakwood and the 
o the r no r th of town ( f i g u r e s 46 and 4 7 ) . Both a r e t r i b u t a r i e s of t h e 
n o r t h e r l y - t r e n d i n g Danv i l l e Bedrock Valley ea s t of t h e study a r e a . The n o r t h -
ern t r i b u t a r y con t a in s d e p o s i t s of sand and g r a v e l l y sand which a r e w a t e r -
y i e l d i n g . The d e p o s i t s a r e co inc iden t wi th t h e edge of the Newtown Moraine, 
but p r e - d a t e i t cons ide rab ly and a r e probably a s s o c i a t e d wi th aggrada t ion 
in the much o lde r Danv i l l e Bedrock Val ley . The pa t t e rned a rea on f i gu re 46 
gives t h e approximate l o c a t i o n of t h e w a t e r - y i e l d i n g d e p o s i t s . The t r i b u -
t a r y beneath Oakwood con ta in s some sand and g rave l d e p o s i t s , but t h e s e a r e 
th inner and more d i s con t inuous . 
Dr i f t t h i ckness o u t s i d e t h e buried v a l l e y s and morainal area i s gen-
e r a l l y 20 to 40 f e e t , except along major s treams where the bedrock crops 
o u t . A maximum of 72 fee t of d r i f t occurs at Oakwood, wi th as much as 146 
fee t over t h e buried v a l l e y beneath t h e Newtown Moraine ( f i g u r e 4 7 ) . 
Far ther no r th on t h e moraine, d r i f t 197 f ee t t h i c k was encountered in a d r i l l 
h o l e . 
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Figure 46. Oakwood area, Illinois, showing location of cross sections A-A' and 
B-B', test holes, potential drift aquifer, buried bedrock valleys, 
and proposed dam site. 
Figure 47. Cross section A-A' showing surface topography, glacial drift (including water-yielding sand and 
gravel deposits), bedrock surface, and shallow bedrock, near Oakwood, Illinois. 
Figure 48. Cross section B-B' showing surface topography, glacial deposits, and bedrock surface at Oakwood, 
Illinois. 
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The shallow bedrock in t h e study a rea is predominantly sha le wi th some 
t h i n beds of l imes tone , sandstone and coal of t h e Pennsylvanian Modesto 
Formation. Some of t h e l imes tones , sands tones , and, l o c a l l y , a few f r a c -
tured sha l e s w i l l y i e l d small supp l i e s of water to w e l l s , but t h e s e a r e 
probably not s u i t a b l e as a source of moderate to l a r g e s u p p l i e s of ground 
water for m u n i c i p a l i t i e s . Below a depth of about 250 to 300 f e e t , water 
in t h e bedrock is too h igh ly minera l i zed for most u s e s . 
Oakwood o b t a i n s i t s pub l i c water supply from two s o u r c e s . The main 
supply is t h e Sa l t Fork of t h e Vermilion River south of town. The Sa l t 
Fork is a pe renn ia l r i v e r , and water i s e i t h e r pumped d i r e c t l y from i t to 
t h e t rea tment p l a n t , or is s to red t empora r i ly in a holding pond. A back-
up water supply comes from a sand and grave l d e p o s i t beneath t h e n o r t h e r n 
p a r t o f t h e v i l l a g e ( f i g u r e 4 6 ) . This depos i t occurs a t t h e base o f the 
d r i f t on the no r the rn f lank of t h e bur ied bedrock v a l l e y which pas se s b e -
nea th Oakwood. The depos i t c o n s i s t s of a basa l l a y e r of sand and g r a v e l , 
3 to 7 fee t t h i c k , o v e r l a i n by a bed of sand, 5 to 15 f ee t t h i c k . North 
from t h e municipal we l l , a tongue of c lay s e p a r a t e s t h e sand from t h e sand 
and t h e g r a v e l . The approximate dimensions of t h e depos i t a r e 1200 fee t by 
500 f e e t , wi th a cumulat ive t h i c k n e s s near t h e we l l of 9 to 20 f e e t . I t 
i s te rminated to t h e nor th by t h e wal l of t h e bur ied v a l l e y and becomes 
t h inne r and f i n e r - g r a i n e d , i n t e r f i n g e r i n g with c l a y seams to t h e south and 
s o u t h e a s t . I t s l a t e r a l ex ten t along t h e v a l l e y i s not c l e a r , but i t does 
not appear e x t e n s i v e . 
The o r i g i n a l publ ic water supply for Oakwood was i n i t i a t e d in 1938 
when a t e s t hole was d r i l l e d and a wel l c o n s t r u c t e d . In May, 1954, an 
e l e c t r i c a l e a r t h r e s i s t i v i t y survey was conducted in t h e nor th p a r t of town, 
seven t e s t ho les were d r i l l e d , and a second municipal wel l c o n s t r u c t e d . 
Another t e s t ho le was d r i l l e d in 1956 and a t h i r d well was cons t ruc ted in 
1959. Supplemental r e s i s t i v i t y surveys were made in 1959 and 1960 ( f i g u r e 
49) and an a rea of high r e s i s t i v i t y was d e l i n e a t e d northwest of town. Four 
more t e s t ho l e s were d r i l l e d in 1960. Their l o c a t i o n s were based on recom-
mendations from t h e l a s t survey, but no s i g n i f i c a n t sand and g rave l depos i t s 
were found. In 1964 the S a l t Fork River was u t i l i z e d as t h e p r i n c i p a l water 
source for Oakwood with t h e t h i r d wel l maintained on a standby b a s i s for 
emergency u s e . 
Well No. 1 was d r i l l e d in December, 1938 to a depth of 71 f e e t . It 
i s l oca t ed in the n o r t h e a s t e r n pa r t o f t h e v i l l a g e , approximately 600 f e e t 
nor th and 2000 fee t west of t h e southeas t corner of Sect ion 12, T19N, R13W. 
The wel l was cased with 15- inch pipe from t h e sur face to 55 f e e t and with 
7-inch pipe from t h e surface to 56 f e e t , followed by 15 fee t of 7 - inch 
sc reen . This well was descr ibed as being out of s e rv i ce in a 1964 r e p o r t 
and by 1967 had been abandoned and f i l l e d . 
Well No. 2 was d r i l l e d in 1954 to a depth of 64 f e e t about one-hal f 
block south of t h e t rea tment p l a n t . The well was cased wi th 18 - inch pipe 
from one foot above ground to a depth of 20 f e e t , and wi th 10- inch p ipe 
from one foot above ground to 54 f e e t , followed by 10 fee t of 10- inch screen. 
A 1970 r e p o r t indica ted tha t Well No. 2 had been abandoned in 1968. 
Well No. 3 was d r i l l e d in 1959 to a depth of 72 f e e t , 77 f ee t no r th of 
Well No. 1. A 36-inch hole was d r i l l e d to depth and t h e cas ing i n s t a l l e d 
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Figure 49. Electrical earth resistivity survey at Oakwood, Illinois, in 
Vermilion County. 
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a s f o l l o w s : 1 6 - i n c h , +2 -20 f e e t ; 1 0 - i n c h , +2 -62 f e e t ; 1 0 - i n c h , # 6 s l o t , 
s h u t t e r s c r e e n , 62-72 f e e t . Pea g r a v e l was p l a c e d be tween t h e b o r e h o l e 
and t h e 1 0 - i n c h c a s i n g and s c r e e n u p t o a d e p t h o f 2 0 f e e t . The w e l l i s 
u sed t o augment t h e s u r f a c e w a t e r s u p p l y and i s c u r r e n t l y o p e r a t i n g c o n t i n u -
o u s l y a t a n a v e r a g e r a t e o f 4 5 , 0 0 0 gpd . The v i l l a g e p l a n s t o d i s c o n t i n u e 
i t s u s e upon c o m p l e t i o n o f expanded s u r f a c e w a t e r t r e a t m e n t f a c i l i t i e s . 
Water c o n s u m p t i o n from t h e c o m b i n e d - s o u r c e s y s t e m h a s g r a d u a l l y i n -
c r e a s e d t h r o u g h t h e y e a r s a s shown below i n T a b l e 6 . The e a r l i e s t , u n -
m e t e r e d e s t i m a t e s o f pumpage were in 1949 , when 2 0 , 0 0 0 gpd were w i t h d r a w n . 
By 1964 , m e t e r i n g had been c o m p l e t e d , and a d e c l i n e from e a r l i e r g rowth 
was o b s e r v e d . C u r r e n t l y , d a i l y u s a g e i s 1 3 5 , 0 0 0 gpd , i n c l u d i n g 4 5 , 0 0 0 gpd 
of ground w a t e r from Wel l No. 3 . 
TABLE 6. GROUNDWATER PUMPAGE AT 0AKW00D, VERMILION COUNTY 
Year 
D a i l y c o n s u m p t i o n 
(gpd) Year 
D a i l y consumpt ion 
(gpd) 
1949 2 0 , 0 0 0 1970 7 3 , 5 0 0 
1958 5 0 , 0 0 0 1971 8 4 , 0 0 0 
1962 4 0 , 0 0 0 1972 8 8 , 0 0 0 
1964 3 0 , 0 0 0 1976 1 1 5 , 0 0 0 
1969 8 0 , 0 0 0 1980 1 3 5 , 0 0 0 
A q u i f e r p r o p e r t i e s a t Oakwood a r e known from j u s t two w e l l p r o d u c t i o n 
t e s t s . Well No. 1 was t e s t e d fo r 535 m i n u t e s a t a n a v e r a g e d i s c h a r g e o f 
43 gpm on December 2 9 , 1938 . The nonpumping l e v e l p r i o r to pumping was 
o b s e r v e d t o b e 1 1 . 5 f e e t be low ground , and t h e drawdown a t t h e end o f pump-
i n g was 4 4 . 5 f e e t . A p o r t i o n o f t h e t o t a l drawdown was c o r r e c t e d f o r d e -
w a t e r i n g e f f e c t s and t h e f i n a l , c o r r e c t e d s p e c i f i c c a p a c i t y was 0 .99 g p m / f t . 
A n a n a l y s i s based o n t h e o r e t i c a l s p e c i f i c c a p a c i t y v s . t r a n s m i s s i v i t y 
r e l a t i o n s h i p s i n d i c a t e d a n a q u i f e r t r a n s m i s s i v i t y o f o n l y 1000 g p d / f t . 
Well No. 3 was t e s t e d on J u n e 2 , 1977 f o r t h r e e h o u r s . The nonpumping 
l e v e l p r i o r t o pumpage was 2 6 . 1 f e e t below ground s u r f a c e , and t h e drawdown 
c a u s e d by an a v e r a g e d i s c h a r g e of 15 gpm was 7 . 6 3 f e e t . A t ime-drawdown 
g r a p h i c a l a n a l y s i s i n d i c a t e d a t r a n s m i s s i v i t y o f 2540 g p d / f t . Water l e v e l s 
r ema ined a r t e s i a n t h r o u g h o u t t h e t e s t . A S t a t e Water Survey r e p o r t which 
accompanied t h e d a t a a n a l y s i s s u g g e s t e d t h a t t h e l o n g - t e r m s u s t a i n e d y i e l d 
of Well No. 3 migh t be as much as 35 gpm. O p e r a t i o n a l e x p e r i e n c e a t Oakwood 
h a s con f i rmed t h i s f i g u r e ; Well No. 3 h a s been o p e r a t i n g a t a c o n t i n u o u s 
r a t e of 4 5 , 0 0 0 gpd ( a b o u t 31 gpm). 
I t i s n o t e x p e c t e d t h a t a s i g n i f i c a n t l y l a r g e r g r o u n d - w a t e r deve lopment 
i s f e a s i b l e i n t h e a q u i f e r t a p p e d b y Well No. 3 . T h u s , t h e s u s t a i n e d y i e l d 
i s e s s e n t i a l l y l i m i t e d t o t h e c u r r e n t w i t h d r a w a l o f 4 5 , 0 0 0 gpd o r p e r h a p s a 
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maximum of 50,000 gpd. This represents a third of present demands at Oakwood, 
the remainder being supplied by pumpage from the Salt Fork. The State 
Division of Water Resources has estimated that the daily water demand at 
Oakwood in the year 2000 will be nearly 172,000 gpd. Should present water 
sources prove to be inadequate to meet the year 2000 demand, additional 
ground water and surface water sites should be explored. 
Oakwood is not in an area in which additional supplies of ground water 
may be easily obtained. The aquifer originally used to provide a ground-
water supply may have already been developed to its capacity, and addi-
tional wells are not recommended in that area. The only good posibility 
for an additional ground-water supply from the drift is the buried bedrock 
valley 2 1/2 miles north of town (figure 46). Sand and gravel deposits 
at the base of the drift there may be capable of yielding a moderate supply 
of ground water. Further exploration will be necessary to adequately define 
the extent and water-yielding capacity of this aquifer. 
A possibility for a supplemental surface water supply is a small valley 
south of town. This valley is a tributary to the Salt Fork and could poss-
ibly be dammed at the indicated site on figure 46 to collect runoff and ex-
cess pumpage from the Salt Fork. Additional geological and engineering 
studies must be done to determine the feasibility of this project. 
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PERCY 
Percy is in eastern Randolph County in southern Illinois (Sections 11-
14, T6S, R5W) , about 13 miles northeast of Chester and 25 miles northwest of 
Murphysboro. The Illinois Central Gulf Railroad, the Missouri Pacific 
Railroad, and State Routes 4 and 150 serve the study area which encompasses 
the portions T6S, R4 and 5W, shown on figure 50. Figure 50 is a reproduction 
of parts of the topographic maps of the Percy and Steeleville 7½-minute 
Quadrangles. 
The study area lies near the southern edge of the Mt. Vernon Hill County 
subdivision of the Till Plains Section of the Central Lowland Province. The 
ground surface around Percy is gently to moderately rolling and is crossed 
by a number of small intermittent streams. These drain into the North Fork 
of Cox Creek, a southerly-flowing stream in a wide shallow valley west of 
Percy. Extensive areas north and south of town have been surface mined for 
coal, leaving the ground with a ridged, hummocky appearance. Several long, 
serpentine lakes have formed in the low-lying portions of these mined-out 
areas. Older portions of the areas immediately north and south of Percy 
have been reforested. Elevations range from a high of 570 feet above mean 
sea level northeast of Percy to about 405 feet where the North Fork of Cox 
Creek flows out of the study area southwest of town, for a vertical relief of 
about 165 feet. 
The unconsolidated glacial drift in the study area consists of Illi-
noian and possibly pre-Illinoian till overlain by Illinoian and Wisconsinan 
loess. The drift thickness is about 20 to 40 feet, including 5 to 10 feet 
of silt and loess at the surface. Thin, discontinuous beds of sand and 
gravel are commonly found at or near the base of the drift, but these are 
not capable of supplying more than small quantities of ground water for pri-
vate use. 
An assortment of shales, limestones, coals and sandstones belonging to 
the Pennsylvanian Carbondale, Spoon and Abbot Formations make up the shallow 
bedrock in the study area. These overlie the basal Pennsylvanian Caseyville 
Formation consisting predominantly of sandstone. 
Sandstones in the Caseyville are the major aquifer in the area. In 
addition to supplying ground water to Percy, they also supply the nearby 
villages of Steeleville and Cutler. The Caseyville is thought to have been 
deposited in an alluvial plain environment by a meandering stream with a 
high sediment load. It is a belt-type deposit several miles wide trending 
northeast-southwest as shown on figure 51. The term belt-type deposit refers 
to a specific map pattern in which a deposit ranges in width from 3 to 35 
miles, contains islands of impermeable materials, has a weakly meandering 
outline and may include tributaries and distributaries. Percy is on the 
northern edge of one of these trends, with the thicker, more continuous 
sandstone units to the southeast (figure 51). 
At Percy, the Caseyville sandstones are encountered at a depth of 240 
to 320 feet and may attain thicknesses of up to 150 feet. The variation in 
depth is due mainly to facies changes within the Caseyville Formation. The 
Figure 50. Percy area, Illinois, showing surface topography, wells, and locations of cross sections. 
Figure 51. Cross section A-A' showing surface topography, glacial drift, and bedrock containing water-
yielding sandstones in the Caseyville Formation. 
Figure 52. Cross section B-B' showing surface topography, glacial drift, and bedrock containing water-
yielding sandstones of the Caseyville Formation. 
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Figure 53. Percentage of Basal Pennsylvanian Sandstone. 
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complex relationships between the sandstone units and the thin discontinu-
ous beds and lenses of shales and siltstones are shown in figures 52 and 53. 
The sandstones are generally white, quartzose, medium grained and possess 
good porosity and permeability. A coarsening downward trend is apparent, 
with pebbles up to 1/2 inch in diameter present near the base of the forma-
tion. Abrupt changes in facies are common within the Caseyville, and where 
a high proportion of shale and siltstone occurs relative to the amount of 
sandstone, the water yielding ability of the formation is reduced. 
Two wells (Nos. 1 and 2) have supplied Percy with water for a number of 
years. The first well was drilled near the center of town in 1934 to a depth 
of 423 feet. It was cleaned and deepened to 447 feet in 1946. In 1955 the 
well was deepened to 510 feet, shot with 100 quarts of nitroglycerine and 
cleaned to a depth of 427 feet. The present depth is believed to be about 
427 feet. Well No. 2 was drilled to a depth of 430 feet in 1946. It is 
located in the northwest corner of town. 
Over the years, Percy's pumpage has grown from an average of about 
20,000 gallons per day (7.3 million gallons per year) in 1944 to 100,000 
gallons per day (36.5 million gallons per year) in 1979. Correspondingly, 
nonpumping water levels have declined from an original level of 58 feet be-
low land surface in 1935, to 125 feet below land surface in 1979. Pumpage 
has grown at an average rate of 0.83 million gallons per year. During the 
first 14 years of operation the nonpumping water levels declined at a rate 
of 2.3 feet per year. Since 1949 the water levels have declined at about 
1.1 feet per year. Pumpage demand for the year 2000 as projected by the 
Division of Water Resources is 99,180 gallons per day. 
Comparison of the water level decline and average daily pumpage shows 
that, in general, water level declines have been proportional to increases 
in pumpage. The data are somewhat scattered, owing to variations in measure-
ment procedures and pumpage schemes, but there is an apparent consistent 
relationship between decline and pumpage. Approximately 2100 gpd were 
pumped with each foot of decline. This consistent relationship between de-
cline and pumpage and the fact that water levels appear to stabilize after 
each increase in pumpage indicates that in the past recharge has balanced 
withdrawals. 
Analysis of the available well test data, historical pumpage and water 
level data, indicate the aquifer conditions at Percy are leaky artesian. 
Transmissivities and hydraulic conductivities were determined by graphical 
analyses of six production tests and specific capacity analyses of two tests. 
Transmissivity values obtained ranged from 290 to 2100 gpd/ft with corres-
ponding hydraulic conductivities of 2.5 to 10.2 gpd/ft2. Storage coefficient 
values could not be determined, as observation well data were not available. 
To account for the historical decline in nonpumping water levels a 
leaky artesian model was used. The log of Well No. 1 indicates the aquifer 
is overlain by 35 feet of shale (confining bed through which leakage occurs) 
which is in turn overlain by 25 feet of sandstone (source bed). Since well 
No. 1 has been the primary source well over the years, it was assumed to be 
the poing of withdrawal for the model. Using a value of 1700 gpd/ft for 
transmissivity and 0.1 gpd/ft2 for the vertical hydraulic conductivity of the 
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confining bed, the h i s t o r i ca l decline of 67 feet in 45 years could be dupl i -
cated. The model indicates tha t in the past steady s t a t e conditions have 
been reached shortly af ter each increase in pumpage. As long as future 
pumpage does not exceed that projected by the Division of Water Resources, 
there should be l i t t l e more decline of water l eve l s . 
If additional water is required it could be safely obtained from the 
exist ing wel ls . However, the data on hand are not suff icient to predict 
with confidence how much addit ional water could be withdrawn. Increasing 
the pumping r a t e at ei ther well is not recommended due to t h e i r age and 
service h i s t o r i e s . Instead, pumping periods should be lengthened or a new 
well, properly spaced from the existing wells should be constructed. 
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ROSEVILLE 
The V i l l a g e o f R o s e v i l l e i s i n s o u t h - c e n t r a l Warren County i n w e s t e r n 
I l l i n o i s ( S e c t i o n s 3 0 and 3 1 , T9N, R2W). I t i s a p p r o x i m a t e l y 2 0 m i l e s n o r t h 
of Macomb and 24 m i l e s s o u t h e a s t of G a l e s b u r g . S t a t e Rou te 1 1 6 , U . S . R o u t e 
6 7 and a b r a n c h l i n e o f t h e B u r l i n g t o n N o r t h e r n R a i l r o a d s e r v e t h e s t u d y 
a r e a which c o n s i s t s of t h e p o r t i o n s of T8 and 9N, R2 and 3W, shown on f i g u r e 
54 . F i g u r e 54 i s a r e p r o d u c t i o n o f p a r t s o f t h e t o p o g r a p h i c maps o f t h e 
Monmouth and Good Hope 1 5 - m i n u t e Q u a d r a n g l e s . 
The s u r f a c e t o p o g r a p h y a round R o s e v i l l e i s n e a r l y f l a t w i t h a g e n t l e 
r e g i o n a l s l o p e t o t h e e a s t , e x c e p t a l o n g t h e w e s t e r n s i d e o f t h e s t u d y a r e a 
where a weak r i s e forms a l o c a l d r a i n a g e d i v i d e . Small s t r e a m v a l l e y s a r e 
i n c i s e d i n t o t h e u p l a n d s w i t h u p t o 4 0 f e e t o f r e l i e f . Town Branch and 
H o r s e Branch C r e e k s , d r a i n i n g e a s t w a r d a r e two o f t h e l a r g e r named s t r e a m s 
i n t h e a r e a . S u r f a c e e l e v a t i o n s r a n g e from a b o u t 780 f e e t above mean sea 
l e v e l o n sma l l r i s e s i n t h e s o u t h e r n p a r t o f t h e s t u d y a r e a t o somewhat 
l e s s t h a n 680 f e e t a l o n g t h e s t r e a m n o r t h e a s t o f R o s e v i l l e where i t l e a v e s 
t h e s t u d y a r e a . T h i s g i v e s a v e r t i c a l r e l i e f o f a b o u t 100 f e e t . 
The u n c o n s o l i d a t e d g l a c i a l d r i f t i n t h e s t u d y a r e a i s composed o f 2 5 
t o 8 6 f e e t o f p r e - I l l i n o i a n and I l l i n o i a n t i l l and ou twash o v e r l a i n b y a b o u t 
8 f ee t of I l l i n o i a n and Wisconsinan l o e s s . Bedrock outcrops a r e common 
along t h e streams around R o s e v i l l e . The t i l l i s mainly non-wa te r -y i e ld ing , 
clayey m a t e r i a l t h a t l o c a l l y con ta in l e n s e s of sand and g r a v e l . Locat ions 
of t h e sand and gravel depos i t s a r e d i f f i c u l t to p r e d i c t due to t h e i r s c a t -
t e r e d occurrence and r e s t r i c t e d a r e a l e x t e n t . One such depos i t l i e s j u s t 
west o f town. Although i t s a r e a l ex ten t i s u n c e r t a i n , i t ' s t h i c k n e s s ranges 
from about 9 to 45 f e e t , w i th an average of 14½ fee t of w a t e r - y i e l d i n g 
i n t e r v a l . 
Another depos i t is p resen t no r th of town. Near the n o r t h e a s t e r n corner 
of Sect ion 19, T9N, R2W, a p r i v a t e well pene t ra ted 8 fee t of sandstone and 
9 fee t of sand and g r a v e l . However, few da ta a r e a v a i l a b l e to fu r the r d e -
f i ne t h e depos i t and i t appears to be a f a i r l y l o c a l i z e d occur rence . 
The following is a summary log of t h e geologic success ion which could 
be expected to be encountered at R o s e v i l l e . A ground e l eva t ion of 735 f e e t 
i s assumed. 
Although severa l we l l s 2 to 4 mi les no r th of Rosev i l l e ob ta in water 
from sandstones in t h e Pennsylvanian s t r a t a , t h e Miss i ss ipp ian B u r l i n g t o n -
Keokuk Limestone is by far t h e most heav i ly u t i l i z e d source of ground water 
from t h e bedrock. Small supp l i e s of water a r e obtained from it throughout 
the a r e a . I t occurs a t depths of 60 to 400 f e e t , and near Rosev i l l e i t s 
top is encountered at 140 to 160 f e e t . I t i s about 90 to 155 fee t t h i c k 
with genera l ly the lower ha l f to two- th i rd s being w a t e r - y i e l d i n g . 
Below the Burlington-Keokuk Limestone, t h e Mississippian-Devonian New 
Albany Shale and Ordovician Maquoketa Shale a r e e s s e n t i a l l y non-water-
y i e l d i n g , whereas t h e Devonian-Si lur ian Limestone and Ordovician Galena-
P l a t t e v i l l e Dolomite may y i e l d water if permeable zones or cracks and 
c r e v i c e s a r e encountered. Immediately below t h e G a l e n a - P l a t t e v i l l e , t h e 
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System and Formation Thickness Depth Water-Yielding Charac te r 
P l e i s t o c e n e S e r i e s 
Unconsolidated g l a c i a l 30-86 ' 30 -86 ' Water from permeable sands 
d r i f t ( c lay , sand and and gravel 
g rave l ) 
Pennsylvanian System 180 210 May y i e l d water from sand-
Shale , t h i n beds of l i m e - s tone in t h e upper 100 
s tone and coal f ee t of bedrock 
Miss i s s ipp ian System 135 345 May y i e l d water from c r a c k s 
Burlington-Keokuk or c r e v i c e s where 
Limestone encountered 
Miss i s s ipp ian and Devonian 225 570 E s s e n t i a l l y non-wa te r -
Systems y i e l d i n g 
New Albany Shale Group 
Devonian and S i l u r i a n 115 685 May y i e l d water from c r a c k s 
Systems or c r ev i ce s where 
Limestone encount ered 
Ordovician System 190 875 E s s e n t i a l l y non-wate r -
Maquoketa Shale Group y i e l d i n g 
Galena and P l a t t e v i l l e 270 1145 May y ie ld water from c r a c k s 
Groups or c r ev i ce s where 
encountered 
Ordovician System S t . Pe t e r 175 1320 General ly w a t e r - y i e l d i n g 
Sandstone 
Cambrian and Ordovician 1320 2450 May be w a t e r - y i e l d i n g 
Systems 
Dolomites 
Cambrian System 125+ 2600 General ly w a t e r - y i e l d i n g 
I ronton and G a l e s v i l l e 
Sandstones 
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Ordovician S t . Pe t e r Sandstone is a f a i r l y dependable source of small to 
moderate supp l i e s of groundwater. The Cambrian I ron ton and G a l e s v i l l e 
Sandstones at a depth of about 2600 f ee t a r e a l s o w a t e r - y i e l d i n g . 
Water q u a l i t y i s an important f ac to r to be considered in bedrock w e l l s . 
Water from t h e Burlington-Keokuk Limestone is g e n e r a l l y of a c c e p t a b l e q u a l -
i t y . However, water q u a l i t y dec l ines r a p i d l y wi th depth, becoming higher 
in sodium, potassium and magnesium s a l t s . Water from the S t . P e t e r Sand-
s tone , a l though r e p o r t e d l y not so heav i ly minera l i zed as to be o b j e c t i o n a b l e , 
is f requent ly contaminated by seepage along t h e wel l cas ing of more heav i ly 
minera l ized w a t e r - y i e l d i n g zones above i t . Water from t h e deeper I ronton 
and G a l e s v i l l e Sandstones in t h i s a rea i s g e n e r a l l y too h igh ly minera l ized 
for most u s e s . 
The search for an adequate groundwater supply at Rosev i l l e has been 
long and v a r i e d . The o r i g i n a l pub l ic water supply was obta ined from a wel l 
d r i l l e d in 1895 in to an abandoned coa l mine near t h e c e n t e r of town. The 
mine shaf t was 12 f e e t ac ros s and 50 fee t deep and connected to t h r e e 
g a l l e r i e s of unknown dimensions. In 1914 a non-pumping water l e v e l of 18 
fee t below ground sur face was measured. 
In 1902 a well was d r i l l e d into t h e S t . Pe t e r Sandstone about 20 fee t 
from t h e mine s h a f t . The well was d r i l l e d to a depth of 1350 f e e t and cased 
to a depth of 1070 fee t with 6¼-inch p i p e . By 1915 t h i s wel l furnished t h e 
e n t i r e supply of 20,000 gpd. In 1923, whi le t h e wel l was out of s e r v i c e for 
r e p a i r s , t h e depth to water was repor ted as 140 f e e t , and t h e depth of t h e 
well i t s e l f was only 600 f e e t , t h e wel l having f i l l e d in to t h a t depth b e -
cause of caving in t h e sandstone . The well completely f a i l e d in 1924, n e c -
e s s i t a t i n g a sea rch for a l t e r n a t e water s u p p l i e s . 
Two we l l s were d r i l l e d in t h e g l a c i a l d r i f t about 1/2 mile west of t h e 
v i l l a g e along Highway 116. The wel l s were 38 and 40 f e e t deep and 10 inches 
in diameter . These wel l s were abandoned in 1931 when t h e i r combined y i e ld 
had dec l ined to 50 gpm. 
During t h e summer of 1930, an i n t e n s i v e search for water was under -
taken . A dug we l l , four fee t in diameter and 15 f ee t deep, was cons t ruc ted 
along t h e c reek bed west of town in t h e same genera l a rea as the two e a r l i e r 
w e l l s . The dug well suppl ied about 35 gpm u n t i l 1934 when a new wel l was 
d r i l l e d nearby. The new we l l , now known as Well No. 1, was l oca t ed 210 fee t 
south and 900 f ee t west of the nor theas t corner of Sect ion 36, T9N, R3W ( f i g -
u re 5 5 ) . T h i r t y - i n c h outer cas ing extended to an unknown depth, and 16 -
inch inner cas ing was se t to a depth of 19 f e e t , followed by 15 f e e t of 1 6 -
inch no . 250 s l o t sc reen . Pea gravel was placed in t h e boreho le - sc reen 
annulus . 
Well No. 1 was the f i r s t of a s e r i e s of e igh t wel l s t h a t were d r i l l e d 
in the NE¼, NE¼, Sect ion 36 ( f igu re 55) . The depos i t tapped by t h e s e wel l s 
appears to be roughly oval in o u t l i n e with a l e n t i c u l a r c ro s s s e c t i o n . I t 
is about 3000 feet long and 2000 fee t wide and c o n s i s t s of sand and g rave l , 
9½ to 22 feet in t h i c k n e s s . Local ly dry sand occurs above the w a t e r -
y i e l d i n g i n t e r v a l . 
116 
Figure 54. Roseville area, Illinois, showing location of village well field and 
approximate boundary of sand and gravel aquifer and potential sand 
and gravel aquifer north of the town. 
Figure 55. Locations of drilled wells and tile infiltration line west of Roseville, Illinois. 
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Well No. 2 was d r i l l e d 21 f e e t deep in 1936 about 65 fee t northwest of 
Well No. 1 or approximately 185 f e e t south and 960 f e e t west of t h e n o r t h -
e a s t corner of Sec t ion 36. The wel l c o n s i s t e d of 16 f e e t of 30- inch ca s ing , 
extending from 2 f e e t above to 14 fee t below ground l e v e l , 9 f e e t of 1 6 -
inch diameter inner ca s ing , extending from 2 fee t above to 7 f e e t below 
ground l e v e l , and 12 f ee t of 16- inch diameter screen wi th ¼ inch s l o t s . A 
product ion t e s t conducted on Ju ly 27, 1936 produced 13 .1 fee t of drawdown 
from a nonpumping l e v e l of 1.7 f e e t below ground su r face a f t e r pumping 24 
hours at 40 gpm (for a s p e c i f i c c a p a c i t y of 3.0 gpm/ f t ) . A c o n s i d e r a b l e 
amount of f ine sand was produced when pumping r a t e s were s e t above 40 gpm. 
Well No. 3 was completed in August 1946 and was l oca t ed 57 fee t n o r t h 
of Well No. 1 and 60 fee t eas t of Well No. 2 (or approximate ly 180 f ee t 
south and 900 f e e t west of t h e n o r t h e a s t corner of Sec t ion 3 6 ) . The wel l 
cons i s t ed of a 20- inch diameter ou t e r cas ing and a 12 - inch diameter inner 
ca s ing , both extending from 4 f e e t above to 11 .3 f e e t below ground su r face , 
followed by 12 f ee t of 12- inch diameter Johnson No. 30 s l o t s c r e e n . The 
t o t a l depth of t h e wel l was 23.3 f e e t . The annulus was f i l l e d wi th roughly 
28 cubic fee t of washed g r a v e l . 
A s e r i e s of product ion t e s t s were conducted on R o s e v i l l e ' s we l l s on 
August 14 and 15 , 1946 by r e p r e s e n t a t i v e s of t h e v i l l a g e , C. W. Varner 
( d r i l l i n g c o n t r a c t o r ) , and t h e S t a t e Water Survey. Well No. 1 , o r i g i n a l l y 
d r i l l e d to 34 f e e t , was found to have f i l l e d in to 25 f e e t and Well No. 2, 
o r i g i n a l l y 21 f ee t deep, was found to be only 16.2 f e e t deep. These meas-
urements i n d i c a t e a f a i l u r e of t h e wel l sc reen or g rave l pack to r e t a i n 
t h e aqu i fe r m a t e r i a l . 
Well No. 1 was t e s t e d for about an hour at a pumping r a t e of 32 gpm. 
The nonpumping water l e v e l was found to be 4 fee t below t h e top of t h e well 
c a s i n g . After pumping, t h e water l e v e l receded to 19 .7 f e e t below t h e top 
of t h e cas ing for an observed s p e c i f i c c apac i t y of 2 .0 gpm/f t . I n t e r f e r e n c e 
e f f e c t s produced 2.1 fee t of drawdown in Well No. 2 and 2 .9 f e e t of drawdown 
in Well No. 3. 
Well No. 2 was not t e s t e d for more than ½ hour on an i n d i v i d u a l b a s i s , 
however, a non-pumping water l e v e l was measured and found to be 2.2 f ee t 
below the top of t h e wel l c a s i n g . While pumping wi th Well No. 1, No. 2 
produced 24 gpm and c r ea t ed 9.4 f ee t of drawdown a f t e r 3 hours of pumping. 
On August 15 , a nonpumping l e v e l of 4 .2 f ee t below t h e top of t h e cas ing 
was measured in Well No. 3. With Wells No. 1 and 2 producing about 30 and 
25 gpm, r e s p e c t i v e l y , t h e water l e v e l in No. 3 receded to 8.6 f e e t below 
t h e top of t h e c a s i n g . On August 14, wi th Wells 1 and 2 i d l e , Well No. 3 
y ie lded 39 gpm, wi th a drawdown of 19 .3 fee t a f t e r one hour, for an observed 
spec i f i c c a p a c i t y of 2 .0 gpm/ft . 
In December, 1950, Wells 1 and 3 were provid ing water to meet average 
demands of 50,000 gpd and a maximum demands reach ing 60,000 gpd. Well No. 
2 was not being used at t h a t t ime because it was pumping sand. In Apr i l , 
1952, Well No. 2 was r e c o n s t r u c t e d us ing 6 f e e t of 6- inch diameter No. 30-
s l o t , Johnson Everdur s c r een . Upon completion of t h e work, a shor t pump 
t e s t was run to determine t h e y i e l d c h a r a c t e r i s t i c s of t h e w e l l . After 
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pumping 1½ hours at 30 gpm, the water l e v e l dec l ined 12.4 f e e t below a non-
pumping l e v e l of 6.9 fee t below t h e top of t h e wel l c a s ing . The observed 
s p e c i f i c capac i ty of t h e wel l was 2.4 gpm/ft of drawdown. The t h r e e - w e l l 
system was then capable of supplying 110 gpm and was e a s i l y meeting the 
66,000 gpd demand. 
A r e s i s t i v i t y survey was conducted in 1952 to d e l i n e a t e f u r t h e r a reas 
for e x p l o r a t i o n . Areas n o r t h , e a s t , and south of town were covered in a d d i -
t i o n to the a rea shown on f i g u r e 56. Some concern over we l l y i e l d s and 
meeting demands was evident in a r epo r t dated September 6, 1955, as n o t e was 
made tha t t h e v i l l a g e was " t e n t a t i v e l y cons ider ing the i n s t a l l a t i o n of a new 
wel l as ( t h e w e l l s ) a r e ba re ly a b l e to keep up" with t h e 70,000 gpd demand. 
Well No. 4 was placed in s e r v i c e in 1958. It was l o c a t e d 55 f e e t west 
of No. 1 and 50 fee t south of No. 2 or approximately 35 f ee t south and 80 
fee t west of t h e n o r t h e a s t corner of Sect ion 36. The wel l is 27 f e e t deep 
and c o n s i s t s of 18 f e e t of 42 - inch diameter o u t e r c a s i n g , 21 f e e t of 1 0 -
inch diameter inner c a s ing , and 6 fee t of 10- inch d iameter , No. 30 s l o t , 
sc reen . Water measurements and y i e l d c a p a c i t i e s were not r e p o r t e d . 
Well No. 5 was d r i l l e d 4 yea r s l a t e r in September, 1962 about 800 f e e t 
west and 75 f e e t south of t h e n o r t h e a s t corner of Sect ion 36. It was 23 
fee t deep and cons t ruc t ed of 38-inch diameter ou te r cas ing extending from 
ground surface to 12 fee t below ground, followed by 30-inch diameter cas ing 
to 23 f e e t . Twelve-inch diameter inner cas ing extends from 2 f e e t above 
to 13 fee t below ground surface and is followed by a 12- inch d iameter , No. 
30 s l o t , s i l i c o n bronze screen to 23 f e e t . A wel l product ion t e s t conducted 
on September 24, 1962, produced 10.79 f ee t of drawdown below a non-pumping 
water l e v e l of 3.69 f e e t below ground sur face a f t e r pumping 30 gpm fo r 3-
2/3 hours . The observed spec i f i c capac i ty for t h i s t e s t was 2 .8 gpm/ft . 
A second r e s i s t i v i t y survey was conducted in 1964 ( s e e f i g u r e 56) and 
subsequently Well No. 6 was d r i l l e d in March 1965. It is l o c a t e d about 90 
fee t south of Well No. 5, or approximately 160 f ee t south and 800 f e e t west 
of t h e no r theas t corner of Sect ion 36, T9N, R3W at a l o c a t i o n found favor -
a b l e during t h e r e s i s t i v i t y survey. A 38-inch ou te r cas ing was s e t to a 
depth of 12 f ee t and a 30-inch h o l e continued from t h a t depth to t h e bottom 
at 23 .5 f e e t . Ten-inch cas ing was se t to 15.5 f e e t , followed by 10- inch , 
No. 30 s l o t screen to the bottom. Gravel was placed in t h e boreho le - sc reen 
annulus . 
Well Nos. 7 and 8 were b u i l t in Apr i l , 1968. Well No. 7 was loca ted 
220 feet south and 740 f e e t west of t h e n o r t h e a s t corner of Sect ion 36. 
Both wel l s were d r i l l e d 24 fee t deep and cons i s t ed of 34-inch diameter ou te r 
cas ing to a depth of 10 fee t below ground and 10- inch inner cas ing to a 
depth of 16 f e e t , followed by 8 fee t of 10- inch diameter , No. 30 s l o t , Cook 
bronze screen . Both we l l s were a l s o gravel packed from 12 to 24 f ee t below 
ground. 
Non-pumping water l e v e l s in both wel l s were measured as being 5 fee t 
below ground on Apr i l 23-24, 1968. Well No. 7 had 7 fee t of drawdown a f t e r 
4½ hours of pumping at 37½ gpm, for an observed s p e c i f i c capac i ty of 5.4 
gpm/ft. Well No. 8 produced 8 f ee t of drawdown a f t e r pumping at 30 gpm for 
6 hours , for a s p e c i f i c capac i ty of 3.8 gpm/ft. 
Figure 56. Locations of resistivity stations and wells in Sections 25 and 36, T. 9N, R. 3W, near Roseville, 
Illinois. 
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By 1970 a l l of t h e w e l l s previous ly mentioned (Nos. 1 through 8) had 
been placed on standby or i n a c t i v e s e r v i c e in favor of a new " h o r i z o n t a l 
we l l " , Well No. 9. Well No. 9 o r i g i n a l l y cons i s ted of 300 fee t of 12- inch 
diameter T r a n s i t e i n f i l t r a t i o n p ipe l a i d in roughly an eas t -wes t d i r e c t i o n 
j u s t south of t h e e x i s t i n g well f i e l d ( s ee f i gu re 55) . The p ipe was l a i d in 
a t r ench approximately 12 to 14 fee t below ground and surrounded wi th at 
l e a s t 12 inches of pea g r a v e l . A c o l l e c t i n g r e s e r v o i r loca ted at t h e eas t 
end of t h e l i n e s tored t h e water drained by the i n f i l t r a t i o n p ipe where t h e 
water was discharged to t h e d i s t r i b u t i o n system by two 35-gpm pumps. In 
1971 t h e well was being operated 24 hours/day to meet an average demand of 
80,000 gpd and a maximum demand reaching 100,000 gpd. 
To meet t h e i n c r e a s i n g water requirements of t h e r e s i d e n t s of R o s e v i l l e , 
400 a d d i t i o n a l f e e t of i n f i l t r a t i o n l i n e were l a i d a t t h e west end of t h e 
e x i s t i n g l i n e in 1972. To inc rease t h e pumping c a p a c i t y of t h e wel l one of 
the 35-gpm pumps was rep laced with a 100-gpm pump. It was es t imated in 1972 
t h a t it took almost 18 hours of pumping to meet the average demands of 
85,000 gpd and 23 hours to meet t h e maximum demand of 110,000 god. 
Ju ly , 1975 saw t h e average demand reach 140,000 gpd (maximum 185,000 gpd) . 
Seven hundred (700) more f e e t of i n f i l t r a t i o n l i n e were added to t h e e x i s t i n g 
l i n e , b r ing ing t h e t o t a l l e n g t h of pe r fo ra ted p ipe supplying Well No. 9 to 
1400 f e e t . Two new pumps, each with 145 gpm c a p a c i t y , were placed in t h e we l l ; 
only one is in ope ra t ion at a given t ime . 
The product ion t e s t s performed on t h e we l l s at R o s e v i l l e do not g ive a 
c l e a r p i c t u r e of t h e h y d r a u l i c p r o p e r t i e s of t h e a q u i f e r . Many of t h e t e s t s 
were run for too shor t a t ime per iod to a l low water l e v e l s to respond to 
pumping. Other t e s t s were conducted whi le severa l of t h e c i t y w e l l s were 
being turned on and off, c r e a t i n g i n t e r f e r e n c e e f f e c t s which make the data 
unamenable to a n a l y s i s . 
The bes t t e s t for a n a l y s i s was conducted in 1962 on Well No. 5. During 
tha t t e s t a cons tan t pumping r a t e of 30 gpm was maintained for n e a r l y 4 
hours . Conversion from a r t e s i a n to w a t e r - t a b l e c o n d i t i o n s took p lace soon 
a f t e r pumping s t a r t e d . After c o r r e c t i n g drawdowns for dewatering e f f e c t s 
a g raphica l a n a l y s i s was made, and a t r a n s m i s s i v i t y of 1800 gpd/ f t was 
c a l c u l a t e d . The c o e f f i c i e n t of s torage was not c a l c u l a t e d , as no observa-
t i o n wel l s were used . Also, no boundary e f f e c t s were no t i ced in t h e a n a l y s i s 
d e s p i t e t e s t d r i l l i n g which had ind ica ted t h a t t h i s a q u i f e r i s l i m i t e d in 
a r e a l e x t e n t . Boundary e f f e c t s might have been evident had pumping continued 
for a longer period of t ime (24 h o u r s ) . 
Other da ta c o l l e c t e d over t h e yea r s , p a r t i c u l a r l y on Well No. 2 a f t e r 
i t was r econs t ruc t ed , suggest the t r a n s m i s s i v i t y of t h e sand and gravel is 
low, l e s s than 5000 g p d / f t . As in t h e t e s t of Well No. 5, no boundary 
e f f e c t s were no t i ced on o the r t e s t s bu t , gene ra l ly speaking, t e s t s were of 
short du ra t i on . 
Because t h e aqu i fe r p r o p e r t i e s could be a s c e r t a i n e d c l e a r l y from the 
r e s u l t s of only one t e s t , e x t r a p o l a t i o n of t hose va lues for t h e e n t i r e well 
f i e l d would make sus ta ined y i e ld c a l c u l a t i o n s h ighly c o n j e c t u r a l . Lack of 
adequate data is r e s p o n s i b l e for a S t a t e Water Survey Report w r i t t e n in 
1962 to the mayor of Rosev i l l e s t a t i n g , "There is a good p o s s i b i l i t y t h a t 
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t h e p r a c t i c a l su s t a ined y i e ld o f t h e t h i n and a r e a l l y - l i m i t e d s t r i p o f 
shallow sand and grave l c o n s t i t u t i n g t h e aqu i f e r a t R o s e v i l l e is not much 
g rea t e r than the p re sen t withdrawal r a t e from t h e v i l l a g e we l l f i e l d . " 
Since 1962, however, withdrawals were observed to have more than doubled 
from 60,000 gpd to 125,000 gpd. 
There i s some evidence, however, t h a t wi thdrawals a r e approaching t h e 
sus ta ined y ie ld o f t h e a q u i f e r . I t i s doubt fu l , for i n s t a n c e , t h a t r e -
charge exceeds t h e range t y p i c a l l y observed for shal low sand-and-gravel 
a q u i f e r s in I l l i n o i s : 100,000 to 500,000 gpd/sq mi. Coupled wi th t h e 
l im i t ed a r e a l e x t e n t o f these d e p o s i t s ( f i g u r e 54 ) , r e cha rge to t h e aqu i f e r 
i s probably c l o s e to p re sen t withdrawal r a t e s . Shallow systems such as 
t h i s a r e u sua l l y very s e n s i t i v e to p r e c i p i t a t i o n , and an extended dry per iod 
would reduce i n f i l t r a t i o n t o t h e h o r i z o n t a l c o l l e c t o r s u b s t a n t i a l l y . 
The S t a t e D iv i s ion of Water Resources has es t imated t h a t t h e d a i l y 
water demand at R o s e v i l l e by t h e year 2000 w i l l be 131,300 g a l l o n s . Should 
a d d i t i o n a l s u p p l i e s be needed, a program of groundwater exp lo ra t i on w i l l be 
necessa ry . 
P o s s i b i l i t i e s e x i s t for augmenting R o s e v i l l e ' s ground-water supply from 
both t h e g l a c i a l d r i f t and t h e under ly ing bedrock. The f i r s t p o s s i b i l i t y 
for t h e d r i f t i s t o extend t h e c l ay t i l e i n f i l t r a t i o n l i n e ( f i g u r e 55) . 
This would i n c r e a s e the amount of water c o l l e c t e d , but t h e system is l i m i t e d 
and would s t i l l be s u s c e p t i b l e to severe d rough t . The second would be to 
d r i l l an a d d i t i o n a l wel l i n t h e v i c i n i t y o f t h e o ld wel l f i e l d in Sect ion 
36, T9N, R3W. Th i s a rea is s t i l l v i a b l e as t h e source of a small s u p p l e -
mentary groundwater supply, as long as t h e a q u i f e r is not over-pumped. The 
t h i r d a l t e r n a t i v e fo r t h e d r i f t i s t o fu r the r exp lo re t h e a r e a around t h e 
no r theas t corner of Sect ion 19 and t h e northwest corner of Sec t ion 20, T9N, 
R2W. A supplemental e l e c t r i c a l ea r th r e s i s t i v i t y survey is recommended to 
help d e l i n e a t e t h e a r e a l ex ten t o f t h e depos i t and l o c a t e opt imal s i t e s for 
p o s s i b l e t e s t d r i l l i n g . 
In t h e shal low bedrock t h e Burlington-Keokuk Limestone o f f e r s t h e bes t 
chance for a small supply of ground water . I t occurs in t h e depth i n t e r v a l 
of 140 to 300 f e e t a t Rosev i l l e and is 110 to 155 f ee t t h i c k . General ly i t s 
lower ha l f t o t w o - t h i r d s i s w a t e r - y i e l d i n g , making i t necessa ry t o d r i l l 
through i t s e n t i r e t h i cknes s t o maximize y i e l d from i t . 
The S t . P e t e r Sandstone at a depth of about 1150 fee t is g e n e r a l l y 
recognized as a r e l i a b l e source of a moderate supply of ground wa te r . Water 
from the S t . P e t e r i s somewhat minera l i zed , a l though seepage along t h e wel l 
bore from more h i g h l y minera l ized zones above i t o f ten aggrava tes t h e 
q u a l i t y problem. Therefore , c a r e must be taken to i s o l a t e t h e S t . Pe ter 
from over ly ing format ions if a well is to be developed in i t . 
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SIDNEY 
The Village of Sidney is in southeastern Champaign County in eastern 
Illinois (Sections 9 and 16, T18N, R10E), about 10 miles southeast of 
Urbana. The Norfolk and Western and Missouri Pacific Railroads and two-
lane state and county roads serve the study area. The study area consists 
of the portion of T18N, R10E shown on figure 57, a reproduction of part of 
the topographic map of the St. Joseph 7½-minute Quadrangle. 
The land surface around Sidney is a gently rolling prairie that has 
been slightly dissected by tributaries of the Salt Fork River. North of 
town the Salt Fork flows due south toward Sidney. At the north edge of 
town, it makes a sharp turn to the east. West of the north-south portion 
of the Salt Fork, the topography is subdued and sloped eastward toward the 
river. A low ridge parallels the east side of the river with a surface 
somewhat more irregular than the land on the west side. West of the river, 
surface elevations average about 665 feet above sea level. East and south 
of the river, elevations are more variable, ranging from about 665 to 690 
feet. The higher elevations, about 690 feet, are found along the trend of 
the ridge northeast and southeast of Sidney to about 640 feet along the Salt 
Fork where it leaves the study area. Total vertical relief is about 55 feet. 
Pre-Illinoian, Illinoian and Wisconsinan drift make up the unconsoli-
dated glacial deposits in the study area. The drift is generally 100 to 
130 feet thick, locally ranging up to 175 feet. Sand and gravel deposits 
are normally found in two intervals within the drift, although small lenses 
and seams occur at other stratigraphic horizons throughout the drift column 
(figures 58-60). 
The upper interval occurs in the depth interval 40 to 70 feet, elevation 
600 to 620, and is 2 to 14 feet thick. It is composed primarily of sand with 
lenses of silty sand or sandy gravel. Although a number of wells obtain 
water from deposits in this interval, there is little indication that the 
deposits are laterally continuous. They appear to be a series of small, dis-
crete pods within the same stratigraphic interval. 
The lower interval is 10 to 25 feet below the upper one at elevation 
550 to 590 feet. It appears to be more extensive than the upper one east 
and west of Sidney and locally it is split by a till unit or silty sand 
(figure 58). Where this split occurs, only the lower portion is water-
yielding. The maximum thickness of this interval is 25 feet at the north-
west corner of town (figure 58). Normally it ranges from 3 to 12 feet thick. 
The Salt Fork River valley contains alluvium, but data are lacking on 
the thickness and water-yielding character of these deposits. 
The shallow bedrock in the study area is composed primarily of shale 
with thin beds of sandstone and limestone of the Pennsylvanian Carbondale 
Formation. There are no records available of any wells developed in the 
bedrock in the study area, although very small supplies may be available 
from thin sandstones or creviced limestones. The probability of finding a 
Figure 57. Topography, geography, and locations of wells and test holes near Sidney, Illinois. 
(T. 18 N., R. 10 E.) 
Figure 58. Cross section A-A' near Sidney, Illinois, showing ground surface, glacial drift, upper and 
lower aquifers, and bedrock surface. 
Figure 59. Cross section B-B', showing surface topography, sand and gravel deposits in the glacial drift, 
and the bedrock surface near Sidney, Illinois. 
Figure 60. Cross section C-C', showing surface topography, glacial drift, and the bedrock surface near 
Sidney, Illinois. 
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ground-water supply of s u f f i c i e n t q u a n t i t y and q u a l i t y in t h e bedrock for 
municipal use is very low, and t e s t i n g t h e bedrock for a municipal supply 
is not recommended. 
The shallow, d i scon t inuous aqu i fe r which occurs between the depths of 
40 and 70 f ee t in t h e g l a c i a l d r i f t i s t h e source of t h e publ ic ground-
water supply for Sidney ( f i g u r e 60) . I t is p resen t under much of t h e town 
and extends to t h e west and south at l e a s t one-hal f m i l e ( f igu re 57) , and 
poss ib ly a l so to t h e e a s t . The depos i t ranges from 7 to 14½ fee t t h i c k , 
and is roughly 6000 f ee t long and 4000 f e e t wide. There is evidence the 
depos i t i s not a s i n g l e cont inuous u n i t , but r a t h e r a s e r i e s of i n t e r f i n g e r -
ing d e p o s i t s possess ing a range of t e x t u r e s and hydrau l i c c o n d u c t i v i t i e s wi th 
pe rmeab i l i ty b a r r i e r s between the i n d i v i d u a l u n i t s . 
S idney ' s publ ic water supply system began wi th t h e municipal wel l which 
was cons t ruc ted in 1939. F i f teen years l a t e r in 1954, seven t e s t holes were 
d r i l l e d and a second wel l was c o n s t r u c t e d . An e l e c t r i c a l e a r t h r e s i s t i v i t y 
survey in 1971 explored a small a rea in t h e c e n t e r of town south of t h e water 
tower ( f i gu re 61) . Supplementary surveys in 1975 covered t h e southeast 
corner of town and t h e no r the rn a rea ( f i gu re 61 ) . Another supplementary 
r e s i s t i v i t y survey in 1976 covered a r e a s west , southwest , sou theas t and 
n o r t h e a s t of town ( f i g u r e 62) . Four more t e s t ho les were d r i l l e d and a t h i r d 
municipal wel l completed a l so tha t yea r . 
Well No. 1 was d r i l l e d in Ju ly 1939 to a depth of 56 fee t at a l o c a t i o n 
eas t of David S t r e e t and south of t h e Wabash Railroad (approximately 1000 
f ee t south and 1700 f ee t west of t h e no r theas t corner of Sect ion 16, T18N, 
R10E). The well was cased wi th 6-inch p ipe to a depth of 46 f e e t , followed 
by 10 fee t of 6-inch b r a s s screen, t h e lower 8 f e e t having No. 1 4 - s l o t open-
ings . Well No. 1 c u r r e n t l y is equipped wi th a 75 gpm t u r b i n e pump and is on 
standby use on ly . 
Well No. 2 was d r i l l e d in November 1954 to a depth of 58 f e e t , 9 inches 
at a s i t e approximately 50 f e e t southeas t of Well No. 1. A 16- inch hole was 
d r i l l e d to depth , and t h e cas ing was i n s t a l l e d as fo l lows : 16- inch cas ing , 
0-48.75 f e e t ; 8- inch c a s i n g , +2 .5-45 .5 f e e t ; and 8 - inch , No. 5 0 - s l o t , screen 
45 .5 -58 .5 f e e t . The a n n u l i between ca s ings and between t h e ou te r casing and 
t h e borehole were f i l l e d with l / 4 " - 3 / 8 " g r a v e l . A 140 gpm t u r b i n e pump is 
c u r r e n t l y i n s t a l l e d in t h e we l l , but i t i s opera ted a t a r a t e of 125 gpm. 
Well No. 3 was added to the system in August 1977 at an approximate 
l o c a t i o n of 1500 fee t south and 1950 fee t e a s t of t h e northwest corner of 
Sec t ion 16. The well was f in ished at a depth of 53 f e e t and was cons t ruc ted 
as fo l lows: an 18- inch hole was d r i l l e d to depth , and a 7-inch cas ing was 
set from 4 f ee t above ground to a depth of 41 f e e t , followed by 12 fee t of 
No. 2 0 - s l o t s c r een . The annulus was f i l l e d wi th No. 0 Muscatine g r ave l . 
The wel l is opera ted at approximately 50 gpm. 
Ground-water withdrawals grew from approximate ly 20,000 gpd in 1940 
to 100,000 gpd in 1962. As meter ing was undertaken t h e d a i l y consumption 
r a t e dec l ined , and by 1967 it had been reduced to 48,000 gpd. Cur ren t ly , 
withdrawals average 45,000 gpd. Average wi thdrawals , summarized from I l l i -
no i s Divis ion of Publ ic Water Supplies r eco rds , a r e given below. 
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Figure 61. A reconnaissance electrical earth resistivity survey for Sidney, Illinois. 
Figure 62. A supplemental electrical earth resistivity survey for Sidney, Illinois, Sec. 8, 9, 10, 15, 
16, 17, and 18, T. 18 N., R. 10 E., Champaign County, Illinois, May 1976. 
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TABLE 7. GROUNDWATER PUMPAGE AT SIDNEY, CHAMPAIGN COUNTY 
Year Pumpage (gpd) Year Pumpage (gpd) 
1940 20,000 1962 100,000 
1948 19,300 1964 80,000 
1950 26,000 1965 80,000 
1952 25,000 1967 48,000 
1953 25,000 1968 55,000 
1954 32,500 1970 50,000 
1955 41,000 1971 54,000 
1958 50,000 1972 65,000 
1959 56,000 1973 60,000 
1960 53,000 1976 60,000 
1961 50,000 1980 45,000 
Aquifer hydrau l ic p r o p e r t i e s have been est imated from da ta c o l l e c t e d 
during wel l product ion t e s t s conducted at t h e t ime of complet ion of each of 
the t h r e e wel l s a t Sidney. 
A product ion t e s t was conducted on August 15 , 1939, dur ing which t ime 
Well No. 1 was pumped for f i v e hours at 36 gpm. The f i n a l drawdown was 12 
f e e t from a nonpumping l e v e l of 22 f e e t below land su r f ace . Since the t i m e -
drawdown data did not lend themselves wel l to g raph ica l a n a l y s i s , a theo-
r e t i c a l s p e c i f i c - c a p a c i t y v s . t r a n s m i s s i v i t y a n a l y s i s was made and a 
t r a n s m i s s i v i t y of approximately 5500 gpd/f t was de termined. 
Well No. 2 was t e s t e d on November 16, 1954, for f i v e hours at r a t e s 
varying from 150 to 318 gpm. A nonpumping l e v e l of 25 f ee t below ground was 
observed. The f i r s t 60 minutes of the t e s t were conducted at an average d i s -
charge of 157 gpm, and drawdown da t a from t h i s ea r ly p o r t i o n of t h e t e s t 
were analyzed with t h e semi- logar i thmic time-drawdown (Jacob) method. A 
t r a n s m i s s i v i t y of 24,800 gpd / f t was ob ta ined from t h i s a n a l y s i s . 
Well No. 3 was t e s t e d for 3½ hours at 56 gpm on September 1, 1977. The 
nonpumping l e v e l p r i o r to t h e t e s t was measured a t 7.42 f ee t below ground. 
A time-drawdown data a n a l y s i s suggested p o s s i b l e aqui fe r b a r r i e r boundar ies ; 
however, observat ion we l l s were not a v a i l a b l e to make a d e f i n i t i v e eva lu -
a t i o n of b a r r i e r e f f e c t s . Based on geologic r e p o r t s an e f f e c t i v e boundary, 
caused by changes in hydrau l ic conduc t iv i t y near t h e w e l l , could have caused 
the time-drawdown data p lo t to d e v i a t e from i t s e a r l y - t i m e s lope . An a n a l y s i s 
of the ea r ly da ta ind ica ted a t r a n s m i s s i v i t y of 7400 g p d / f t . 
Observation we l l s were not a v a i l a b l e for any of t h e t h r e e product ion 
t e s t s , and s to rage c o e f f i c i e n t s could not be es t imated . Water l e v e l s r e -
mained a r t e s i a n during a l l t e s t s , however. 
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The long-term sustained yield of the aquifer at Sidney is dependent 
on the hydraulic properties and areal extent of the aquifer, the number 
and spacing of wells tapping th i s deposit , and aquifer recharge. 
The average transmissivity, as estimated from well t e s t s , indicates a 
value of approximately 12,760 gpd/ft. Based on geologic logs , the storage 
coefficient is thought to be in the ar tes ian or semi-artesian range and 
could, therefore, have a long-term value of, perhaps, 10-4 to 10 - 2 . The 
geology indicates the aquifer is 7 to 14½ feet th ick, roughly oval-shaped 
with areal dimensions of 4000 by 6000 feet . 
Long-term yie lds for the three wells were estimated by comparing the 
available drawdown in each well with the t o t a l drawdown at the end of 180 
days caused by the following factors: aquifer loss (drawdown due to laminar 
radia l flow) , well loss due to turbulent flow in and near the well bore, 
mutual in terference, and hydrologic boundaries. Aquifer losses were estimated 
by extrapolating pump-test data and determining long-term specific capac i t i es . 
Well-loss coeff ic ients were estimated from empirical re la t ionships between 
aquifer proper t ies and well- loss coeff ic ients as well as from past experience 
in wells of similar construction. At the pumping r a t e s studied, however, well 
losses were determined to be negl ig ible . 
The effects of mutual interference and hydrologic boundaries were e s t i -
mated from theore t i ca l distance-drawdown curves constructed for several 
combinations of aquifer and confining-layer p roper t ies . It is apparent, 
when observing pumping records at Sidney, that a simple hydrologic model 
with a thickness of 7 to 14½ feet , a t ransmissivi ty of 12,600 gpd/ft, a 
semi-artesian coefficient of storage, and dimensions of 4000 feet by 6000 
feet could not account for the past pumpages; image effects would be too 
l a rge . A leaky ar tes ian model was tes ted to t r y to duplicate an observed 
water-level decl ine of 3 feet between 1939 and 1954 at t he s i t e of Well No. 
2. A value of 0.01 gpd/ft2 was assumed for the ve r t i ca l hydraulic conduc-
t ivi ty of the clay materials above the aquifer , and an average confining 
layer thickness (obtained from the logs of Wells 1, 2, and 3) of 32.5 feet 
was also assumed. Using the theore t ica l distance-drawdown curves above, 
image-well theory, and an average pumping r a t e at Well No. 1 for the per-
iod 1939-1954 (15.5 gpm) the to ta l water-level decline at Well No. 2 was 
calculated to 2.95 fee t . It was assumed, therefore , that the leaky model 
could reasonably be used to estimate sustained aquifer y i e lds . 
Data with which the recharge r a t e at Sidney can be determined are not 
avai lable . However, studies of recharge r a t e s in eas t -cent ra l I l l i n o i s as 
well as for similar aquifers elsewhere in I l l i n o i s (Visocky and Schicht, 
1969; Walton, 1965; and Water for I l l i n o i s , a plan for act ion, 1967) sug-
gest that a r a t e of 100,000 gpd/sq mi. is a reasonable recharge value for 
years of below-normal precipi ta t ion and that between 150,000 and 200,000 
gpd/sq mi. is reasonable for years of normal p rec ip i t a t ion . The aquifer at 
Sidney has been estimated to have an areal extent of 4000 feet by 6000 feet 
or 0.86 sq mi. It seems l ike ly , therefore, that during years of below-
normal prec ip i ta t ion the sustained yield at Sidney is l imited to approxi-
mately 86,000 gpd. During years of normal p rec ip i ta t ion perhaps 129,000 
to 150,000 gpd of recharge could be available to the aquifer . 
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In es t imat ing the long- term sus ta ined y i e l d of t h e well f i e l d i t was 
assumed t h a t Wells 2 and 3 would be in use and t h a t Well No. 1 would be 
on standby. With an idea l i zed aqu i fe r of dimensions and p r o p e r t i e s d e -
scr ibed above, i t was est imated t h a t dur ing years of normal p r e c i p i t a t i o n , 
100 to 110 gpm (144,000-158,000 gpd) could be developed with Wells 2 and 3. 
These f i g u r e s ag ree c l o s e l y wi th t h e above e s t i m a t e s for expected r echa rge 
to t h e a q u i f e r . For years of below-normal p r e c i p i t a t i o n , however, pumpage 
might be reduced by about 40 pe r cen t . 
The I l l i n o i s Divis ion of Water Resources has est imated t h a t t h e d a i l y 
water demand at Sidney w i l l be n e a r l y 76,000 g a l l o n s by t h e year 2000. 
I t would appear t h a t present supp l i e s a r e adequate to meet t h i s pro jec ted 
demand. Should a d d i t i o n a l supp l i e s become neces sa ry , however, severa l 
a r e a s may be s u i t a b l e for ground-water e x p l o r a t i o n . These recommendations 
a r e a s fo l lows: 
The t h i n d iscont inuous n a t u r e of t h e upper d r i f t aqu i fe r c u r r e n t l y 
u t i l i z e d as a ground-water source for Sidney may l i m i t i t s p o t e n t i a l as a 
f u t u r e ground-water source . Addi t ional w e l l s could be cons t ruc ted in i t 
southwest of town, but t h e i r c a p a c i t y might be l i m i t e d and t h e r e is a 
s t rong p o s s i b i l i t y of i n t e r f e r e n c e between w e l l s . The deeper d r i f t aqu i f e r 
does no t appear to have been adequate ly t e s t e d as a municipal ground-water 
source . A wel l northwest of town in Sect ion 8 pene t r a t ed 20 fee t of w a t e r -
y i e l d i n g sand and severa l we l l s no r theas t of town in Sect ions 2, 10, and 
11 i n d i c a t e t h e depos i t i s p resen t i n t h a t d i r e c t i o n a l s o ( f i g u r e 57) . 
The f i r s t a rea to t e s t is northwest of town in t h e N½, Sect ion 8 in 
t h e v i c i n i t y of t h e p r i v a t e we l l t h e r e ( f i g u r e s 57 and 58) . Addi t iona l 
a reas to t e s t a r e the N½, Sect ion 9 and t h e E½ and NW¼, Sect ion 10. Addi-
t i o n a l e l e c t r i c a l e a r t h r e s i s t i v i t y surveying w i l l b e necessary t o l o c a t e 
opt imal s i t e s for t e s t d r i l l i n g . Test d r i l l i n g should proceed to a depth 
of at l e a s t 130 fee t or to bedrock in Sect ion 8, and at l e a s t 100 f e e t or 
to bedrock in Sect ions 9 and 10. Test d r i l l i n g i n t o t h e bedrock for a 
publ ic ground-water supply is not recommended. 
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STERLING 
Sterling is in east-central Whiteside County in northwestern Illinois 
(Sections 15, 16, 20-23, 27-29, T21N, R7E). It is about 50 miles northeast 
of Moline and 55 miles southwest of Rockford. The City of Rock Falls is 
on the south bank of the Rock River south of Sterling. Numerous other small 
villages and subdivisions are present in the study area. The paved roads 
include U.S. Route 30, State Routes 2 and 88 and Illinois Toll Road 5. The 
Chicago-Northwestern and Burlington Northern Railroads pass through the 
study area. The study area consists of the portions of T20 and 21N, R6 and 
7E, shown on figure 63, a reproduction of portions of the topographic maps 
of the Sterling, Morrison, Prophetstown and Walnut 15-minute Quadrangles. 
The study area (figure 63) encompasses subdivisions of the Till Plains 
Section of the Central Lowland Province, the Rock River Hill Country and 
the Green River Lowland. Sterling is on the northern edge of the Green 
River Lowland as shown on figure 64. The Rock River Hill Country topo-
graphy is rolling and irregular. Drainage is southward toward the Rock 
River. North and west of Sterling, Elkhorn and Sugar Creeks occupy a 1/2 
to 3/4-mile wide valley which joins the lowland west of town. The lowland 
topography is flat and virtually featureless except for some sand dunes in 
the southeastern part of the study area. Drainage features are small ditches 
and streams flowing generally westward. The Hennepin Canal Feeder is a 
southward flowing man-made feature originating above the dam on the Rock 
River between Sterling and Rock Falls. Surface drainage on the lowland is 
either into the Canal Feeder or the Rock River west of the Canal Feeder. 
The Rock River meanders in a weakly-defined valley 4 to 6 miles wide. The 
edge of the valley is roughly defined by the 640-foot elevation contour 
(figure 63). Old meander scars are readily discernable along this contour. 
Surface elevations in the hill country range from 660 feet above mean 
sea level near the river to about 780 feet northwest of Sterling. The 
lowland exhibits a smaller range from about 610 to 640 feet in the Rock 
River valley and 640 to 660 feet on the lowland itself, for a maximum ver-
tical relief of about 170 feet. 
The unconsolidated clay, silt, sand and gravel deposits in the study 
area are the product of multiple glaciations during the Pleistocene Epoch. 
The sediments, collectively called glacial drift, are of Wisconsinan, 
Illinoian and possibly pre-Illinoian age. The occurrence and thickness of 
different types of drift are controlled by two factors: (1) the configur-
ation of the bedrock surface and (2) erosional and aggradational processes 
active during and after glaciation. In the uplands north of the Rock River, 
drift thickness is highly variable, ranging from about 10 to nearly 100 
feet. The drift is mainly clayey till of Illinoian age with small amounts 
of mid-Wisconsinan till present locally. Water-yielding deposits in the 
upland drift are scarce. 
During pre-Pleistocene time, the lowlands southwest of the study area 
were part of the Ancient Mississippi River System (figure 64). During the 
Pleistocene, the Mississippi River was diverted into its present channel, 
and the lowlands were nearly filled with outwash of silt, sand, and gravel 
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Figure 63. Map of Sterling-Rock Falls area showing topography, geography, and 
location of cross sections A-A', B-B', and C-C'. 
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Figure 64. Lee and Whiteside Counties, Illinois, showing physiography and 
bedrock geology. 
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early in Wisconsinan times. Additional outwash of similar character was 
deposited during the mid- and late-Wisconsinan, and a final layer of fine-
grained alluvium and loess or wind-blown sand covered the coarser outwash. 
This final layer ranges from clay to silty sand in texture and is from 0 
to 15 feet thick. Total drift thickness in the lowland south of the Rock 
River ranges from about 14 to 178 feet. 
A buried bedrock valley trends in a southerly direction south of Rock 
Falls. Figure 65 shows its position in relation to the cities. The valley 
contains extensive sand and gravel deposits and becomes deeper and wider 
to the south. Local irregularities on the bedrock surface such as the top-
ographic high southwest of Rock Falls cause significant variations in the 
thickness of sand and gravel deposits (figure 66). Although one such 
feature was noted in the lowland of the study area, the data are generally 
too sparse to accurately delineate localized irregularities of this type, 
and others may be present. The sand and gravel outwash deposits are vari-
able in texture ranging from fine sand to cobble gravel, and they tend to 
become coarser southward and with depth. Lenses of finer-grained materials, 
including till, silty sand and clayey sediments, occur in the depth range 
of 40 to 70 feet in the lowland as shown in figure 67. This north-south 
cross section depicts the succession of glacial sediments southward from 
the hill country north of Sterling to about the middle of the lowland. It 
approximately follows the course of the buried bedrock valley and shows 
the tendency for the deposits to thicken and coarsen southward. Figure 68, 
a cross section perpendicular to that in figure 67, also shows the general 
tendency for the sediments to be finer grained along the northern part of 
the lowlands. 
The thickest sand and gravel deposits are at the southern edge of the 
study area. In a 180-foot well in Section 30, T20N, R7E, 164 feet of sand 
and gravel were penetrated. Figure 66 shows that a large portion of the 
lowland has at least 50 feet of sand and gravel present in the glacial 
drift. This contrasts sharply with the hill country in the north, where 
sand and gravel deposits are virtually non-existent. 
Figure 64 is a summary of the bedrock geology in the Lee-Whiteside 
County area. The rocks directly beneath the glacial drift in the study 
area are Silurian dolomites, except for areas directly east and 10 to 12 
miles north of Sterling where shale and dolomite of the Ordovician Maquo-
keta Group are present. Figure 69 summarizes the hydrogeologic character-
istics of the bedrock. The Silurian dolomites at the bedrock surface yield 
small to moderate supplies of ground water from cracks and crevices in 
the upper 50 to 100 feet, and may be subject to contamination where the 
overlying drift is thin. Lower in the bedrock column, the Glenwood-St. 
Peter Sandstone and the Eminence and Potosi Dolomites also are capable of 
yielding moderate supplies of ground water, while the Ironton-Galesville 
Sandstone is the most prolific deep bedrock aquifer in the area. It is 
generally encountered at a depth of 1500 to 1600 feet at Sterling. Water 
may also be obtained from basal sandstones in the Eau Claire Formation and 
from permeable beds in the Mt. Simon, but it is moderately mineralized, has 
limited use and the degree of mineralization increases with depth. 
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Figure 65. Elevation of bedrock surface in Sterling-Rock Falls area. 
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Figure 66. Thickness of sand and gravel deposits in Sterling-Rock Falls area. 
Figure 67. North-south cross section A-A' showing surface topography, glacial deposits, and bedrock 
surface near Sterling-Rock Falls, Illinois. 
Figure 68. East-west cross section B-B' showing surface topography, glacial deposits, and bedrock 
surface south of Sterling-Rock Falls, Illinois. 
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Figure 69. Summary of bedrock geology and hydrogeology near Sterling, Illinois. 
Figure 70. Cross section C-C' showing sand and gravel deposits in the glacial drift, location of 
municipal wells and ground and bedrock surfaces in the Elkhorn Creek Valley west of 
Sterling. 
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Sterl ing obtains part of i t s public ground-water supply from sand and 
gravel deposits in the g lac ia l d r i f t west of town. These deposits are part 
of the glacia l outwash f i l l i n g the Green River Lowland south of the Rock 
River Hil l Country. Well No. 6-62 (figure 70) was constructed at the mouth 
of Elkhorn Creek where i t s val ley jo ins the lowland in Section 19, T21N, 
R7E (figure 63). These outwash deposits were deposited as channel f i l l 
with a len t icu lar cross section (figure 70). The thickest portion of the 
sand and gravel, about 50 fee t , is encountered at a depth of 35 to 40 feet 
at the well. The deposit probably extends northward up into Elkhorn Creek 
valley a distance of at l eas t 3 miles, becoming narrower and thinner , and 
is continuous southward with the large deposits in the Green River Lowland 
(figure 66). It is about 2 miles wide at the valley mouth. 
The res t of S t e r l i ng ' s public water supply comes from the bedrock. 
Four wells on the north bank of the Rock River in Sections 28 and 29 are 
finished in sandstone of the Cambrian Ironton and Galesvil le Sandstones. 
This sandstone ranges in thickness from about 115 to 160 feet throughout 
the study area with a gentle dip to the south. It contains several zones 
of good to excellent permeability with wide l a t e r a l extent. Other forma-
tions above it also contribute to the supply of water pumped from the wel ls . 
These include the Eminence and Potosi Dolomites, the Glenwood and St. Peter 
Sandstones and the Silurian dolomites. All of these are present and pro-
ductive throughout the study area, although there is some l a t e r a l v a r i a b i l -
i t y in the amount of water produced from each one. 
The water works system for the c i ty of Sterl ing was ins t a l l ed in 1885 
when a 25-year franchise was granted to a Mr. Baxter of Portland, Maine. In 
1910 the franchise was renewed for 25 years. Subsequently, the system was 
owned by the I l l i n o i s Water Service Company and is now owned by the North-
ern I l l i n o i s Water Corporation (NIWC). 
Water was or iginal ly obtained from four wells located at the pumping 
plant s i t e at the foot of 17th Avenue on the bank of the Rock River. All 
of the wells flowed freely. In 1915 the t o t a l flow was estimated at 1.8 
mgd, declining to 1.5 mgd in 1921. The non-pumping water level in a l l of 
the wells was about 7 feet below the ground surface in 1931, and 20 feet in 
1938. 
Well No. 1 is located approximately 2530 feet south and 570 feet west 
of the northeast corner of Section 22 (T21N, R7E) . The well was dr i l led in 
1886 to a reported depth of 1430 feet . The well was surrounded at the top 
by a c i rcular brick basin, 8 feet in diameter by 15 feet deep. In 194 6, 
before rehabi l i t a t ion by C. W. Varner, Dubuque, Iowa, the well was found to 
be 1434 feet deep and cased with 101 feet of 8-inch pipe and an unreported 
length of 10-inch surface pipe. The diameter at the bottom was 5-5/8 
inches. 
Varner removed the 8 and 10-inch casings, and af ter the repair work, 
the hole and casing record was reported as : 
145 
Well No. 1 
Hole Record 
19- inch from surface to 105 f ee t 
8- inch from 105 to 990 fee t 
5 5 /8- inch from 990 to 1434 f ee t 
Casing Record 
20-inch o .d . sur face p ipe to 33 f e e t 
12- inch i . d . cas ing from sur face to 
105 f ee t 
The annula r space o u t s i d e the 12- inch ca s ing was f i l l e d wi th cement 
g rou t . 
After p u l l i n g t h e old 8-inch cas ing , a shor t product ion t e s t was made 
by t h e d r i l l e r . When pumping at 345 gpm, t h e drawdown was 22 f e e t below 
a non-pumping water l e v e l of 33.5 f e e t . On May 24, 1946 a f t e r t h e well r e -
p a i r s had been completed, a product ion t e s t was made by t h e S t a t e Water 
Survey. After pumping for 20 hours at 405 gpm, t h e drawdown was 30 f ee t 
from a non-pumping water l e v e l of 32 f e e t . Ten minutes a f t e r t h e pump was 
shut off, t h e water l e v e l re turned to 33.5 f e e t . The pumps in Wells 2 and 
4 were ope ra t i ng cont inuous ly throughout t h e t e s t i n g pe r iod . 
Well No. 2 was d r i l l e d in 1899 to a depth of 1606 f e e t and deepened 
in 1947 to 1610 f e e t . The well is l oca t ed about 200 f e e t n o r t h e a s t of 
No. 1, approximately 2400 fee t south and 300 f e e t west of t h e n o r t h e a s t 
corner of Sec t ion 22 . O r i g i n a l l y t h e well flowed, but i t was equipped with 
an a i r l i f t pump to i nc rea se t h e product ion at peak demand. In 1938 t h e 
pumping r a t e was es t imated at 490 gpm. 
In 1947 t h e wel l was r e h a b i l i t a t e d by C. W. Varner. The o r i g i n a l 
48-foot 8- inch l e n g t h of 8- inch cas ing was removed and replaced by a 2 0 -
inch o . d . s t e e l p ipe d r iven to a depth of 50 f e e t . The ho le was reamed 
to 18- inch d iameter , and 12-inch i . d . s t eep p ipe was i n s t a l l e d from t h e 
sur face to 127.5 f e e t . The annular space between t h e 20- inch and 12- inch 
ca s ings was f i l l e d with cement g rou t . In c l ean ing out t h e we l l , t h e 8-
inch hole was extended from 1606 to 1610 f e e t . 
On Apr i l 8, 1947 a product ion t e s t was made by t h e S t a t e Water Survey. 
Throughout t h e t e s t t h e pumps in Wells 1 and 4 were o p e r a t i n g . After 5.75 
hours of pumping at 134 gpm, t h e drawdown was 33 f e e t from a non-pumping 
water l e v e l of 42 .5 fee t below t h e top of t h e c a s i n g . The pumping water 
l e v e l was 2 fee t above t h e top of t h e bowls. 
Before t h e r e p a i r work, t h i s pump was repor ted to produce about 380 
gpm. When t h e old cas ing was removed, a number of ho l e s were found. The 
purpose of t h e new cas ing was to shut off waters from t h e upper s t r a t a . 
On June 5, 1947 it was repor ted the well had been deepened to 1725 
fee t at a diameter of 8 inches , and two exp los ive charges had been set off; 
t h e f i r s t shot a t 1600 fee t and the second shot a t 1640 f e e t . After t h e 
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shoot ing , t h e ho le was br idged at 750 to 800 foot depth . The ho le was 
subsequently cleaned out to 1655 f e e t , and t h e water l e v e l was r e p o r t e d to 
be 43 f e e t . 
On J u l y 15, 1947 it was repor ted t h a t a f t e r the well was c leaned out 
to 1655 f e e t , f u r the r t r o u b l e was encountered because of red marl caving 
in the S t . Pe te r Sandstone. The 8- inch ho le below t h e 12- inch ca s ing was 
reamed to 12- inch diameter to a depth of 750 f e e t , and 107.5 f e e t of 8 - inch 
i . d . l i n e r was s e t oppos i t e t h e c a v e - i n a rea and dr iven to a t i g h t s ea t 
with t h e bottom of t h e l i n e r a t 758.5 f e e t . 
On September 15, 1947 a product ion t e s t was made by t h e S t a t e Water 
Survey. Pumps in Wells 1, 3, and 4 were s t a r t e d 2 hours ahead of t h e s t a r t 
of t h e t e s t , and No. 1 was opera ted con t inuous ly at approximately 430 gpm. 
No. 3 was opera ted throughout t h e t e s t at 440 gpm except for a ½-hour 
per iod ea r l y in t h e t e s t . No. 4 was opera ted at 455 gpm except for a 2-
hour period l a t e in t h e t e s t . Because of t h e inadequate c a p a c i t y of t h e 
pump, equ i l ib r ium could not be e s t a b l i s h e d . After 9 .5 hours of pumping at 
314 gpm, t h e drawdown was 41 .5 fee t from an i n i t i a l non-pumping l e v e l of 
35.9 fee t below t h e top of t h e 20-inch c a s i n g . The pumps in Wells 1, 3, 
and 4 were opera t ing when t h e water l e v e l in Well No. 2 was observed at 
35.9 f e e t . I t was observed t h a t t h e pumping l e v e l in No. 2 was approximate ly 
4 .5 f ee t higher when No. 4 was not o p e r a t i n g but when No. 1 and No. 3 were 
o p e r a t i n g . On October 10, 1947, t h e non-pumping water l e v e l was 35 f ee t 
below t h e top of t h e w e l l . 
Well No. 3 was d r i l l e d in 1901 to a depth of 1830 f ee t and l oca t ed 
about 105 fee t west of Well No. 1 or approximately 2600 f e e t south and 660 
fee t west of t h e no r theas t corner of Sect ion 22 . In 1946 Varner Well Com-
pany r epa i r ed t h e w e l l . The old 8- inch ca s ing was removed and found to be 
in poor c o n d i t i o n wi th numerous ho le s and a bad shoe. The old l i n e r were 
d r i l l e d o u t . The hole was reamed out to 132 f ee t and 36 f e e t of 20-inch 
o . d . cas ing was dr iven in to rock; t h e ho le was reamed to 18- inch diameter 
from 36 to 132 f e e t . After the r e p a i r work was completed about September 
1 , 1946, t h e ho l e and cas ing record were r epo r t ed a s : 
Well No. 3 
Hole Record 
8- inch from 132 to 738 f ee t 
6-inch from 738 to 1417 f ee t 
5- inch from 1417 to 1830 f e e t 
Casing Record 
15- inch o . d . c a s ing from sur face to 9 fee t 
13- inch o . d . cas ing from 9 to 52 fee t 
12- inch i . d . cas ing from 52 to 132 fee t 
6-inch i . d . l i n e r from 645 to 738 fee t 
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A br i e f product ion t e s t was made by t h e S t a t e Water Survey on September 
17, 1946 a f t e r which t h e well was sounded and no f i l l i n g had occur red . One 
week l a t e r a 7-hour t e s t was made. With Wells 1, 2, and 4 in o p e r a t i o n , t h e 
non-pumping water l e v e l in No. 3 was 38 f e e t below t h e pump base ; and when 
pumping in Well No. 3 at 405 gpm, t h e drawdown was about 42 f e e t . 
Well No. 4 was d r i l l e d in 1909 to a depth of 1630 fee t and l o c a t e d 
about midway between Wells No. 1 and No. 2, or approximately 2450 f e e t south 
and 440 fee t west of t h e no r theas t corner of Sect ion 22 . The f r e e flow 
from t h e well was adequate except during peak demand. Consequently, an a i r 
l i f t was i n s t a l l e d and in 1931, a P e e r l e s s t u r b i n e pump r a t e d at 500 gpm 
a g a i n s t a head of 67 f e e t , r ep laced t h e a i r l i f t . In 1938 t h e product ion 
from t h i s well was repor ted to be 560 gpm, and it supplied more than 
t h r e e - f o u r t h s of t h e demand which averaged 850,000 gpd. In 1945 t h e non-
pumping water l e v e l was r epor t ed at 21 f e e t , and the product ion was 540 gpm. 
On October 7, 1946 t h e Varner Well D r i l l i n g Company commenced t h e r e -
p a i r work of Well No. 4. At t h a t t ime t h e combined pumpage r a t e from Wells 
1 and 3 was es t imated at 900 gpm, and t h e water l e v e l in No. 4 was 38 f ee t 
below the d r i l l f l o o r . The r e p a i r work cons i s t ed of t h e removal of 198 
f ee t of 8- inch cas ing and d r i v i n g 67 f ee t of 20-inch o . d . cas ing to bedrock. 
The hole was reamed to 19- inch diameter to a depth of 198 f e e t , and 12- inch 
i . d . cas ing was se t from sur face to 198 f e e t . The annu la r space o u t s i d e the 
12- inch cas ing was sea led with cement g r o u t . No o the r work was performed 
in t h e lower po r t i on of t h e w e l l . The ho le s i z e was r e p o r t e d to be 8 inches 
in diameter from 198 to 680 f e e t and 5-3/4 inches in diameter from 680 to 
1630 f e e t . The top of a l i n e r was found at 680 f e e t . In t h e o r i g i n a l da ta 
on t h e we l l , t h i s l i n e r was repor ted to be 6-5/8 inches in diameter and 
60 fee t 3 inches long . 
On January 2, 1947 t h e d r i l l e r performed a shor t product ion t e s t . I t 
was repor ted t h e drawdown was 15.5 f ee t a f t e r 3 hours of pumping at 411 gpm. 
On January 3, 1947, t h e S t a t e Water Survey performed a shor t t e s t wi th t h e 
same temporary pump assembly. After 6 hours of pumping at 408 gpm, t h e 
drawdown was 23 f e e t . On both occas ions t h e pumps in Wells 1 and 2 were 
ope ra t ing con t inuous ly at r a t e s of 450 gpm each. 
On September 16, 1947 whi le t h e pumps in Wells 1 and 2 were ope ra t ing 
cont inuously and a f t e r a 2.5-hour non-pumping period in Well No. 4, t h e 
water l e v e l in No. 4 was 44 f e e t . Then a f t e r 7.5 hours of pumping in No. 
4 at 460 gpm with No. 1 and No. 2 in ope ra t i on , t h e drawdown in No. 4 was 
26 f e e t . On October 10, 1947 t h e non-pumping water l e v e l was 47 f e e t . 
Well No. 5 was d r i l l e d in 1953 south of the Rock River in Rock F a l l s . 
D e t a i l s of t h e well l o c a t i o n and depth were not recorded in Water Survey 
f i l e s ; however, soon a f t e r s e l l i n g t h e wel l to Rock F a l l s t h e well was 
abandoned because of problems with high i ron concen t r a t i ons in t h e well 
wa te r . The well was r epo r t ed ly capable of supplying 500 gpm. 
Well No. 6 was the f i r s t well d r i l l e d by NIWC to u t i l i z e t h e ex t ens ive 
sand and gravel d e p o s i t s found j u s t west of S t e r l i n g . D r i l l e d in 1962 to 
a depth of 86.5 f e e t , t h e well was loca ted 50 fee t south and 1400 fee t west 
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of t h e no r theas t corner of Sect ion 19, T21N, R7E. The wel l was cons t ruc ted 
with 30-inch diameter ou te r cas ing from 2 fee t above to 4 6 . 5 fee t below 
ground, i n s i d e of which was placed a 20-inch diameter inner cas ing of t h e 
same l e n g t h , followed by 40 f ee t of 20-inch diameter Layne No. 6 s t a i n l e s s 
s t e e l s h u t t e r screen (with g r a v e l - p a c k ) . On September 30, 1962, the s t a t i c 
water l e v e l was measured as 13 f e e t below ground. After pumping for 36 
hours at 863 gpm, t h e drawdown was 9 f e e t for an observed s p e c i f i c c apac i t y 
of 96 gpm/ft. The wel l is p r e s e n t l y opera ted on a n e a r l y cont inuous b a s i s 
at 650 gpm. Wells 1 through 4 opera te at 500, 440, 475, and 570 gpm, 
r e s p e c t i v e l y . 
In recen t years t h e r e has been concern over low pumping water l e v e l s 
in t h e sand and grave l a q u i f e r (see f i g u r e 71) . NIWC o p e r a t o r s have been 
monitoring an obse rva t ion we l l (Test Hole 2-62) l oca t ed about 200 f e e t eas t 
of Well No. 6 (30 fee t south and 1200 f ee t west of t h e n o r t h e a s t corner of 
Sect ion 19) on a monthly b a s i s s ince A p r i l , 1979. Water l e v e l s s i n c e tha t 
t ime have f l u c t u a t e d from a low of 27.83 f ee t to a high of 24.75 f e e t below 
land su r f ace . A water l e v e l measured a t t h e time t h e t e s t ho l e was d r i l l e d 
(1962) was 7 fee t below land su r f ace . Mich of t h e d i f f e r e n c e in measured 
water l e v e l s can be a t t r i b u t e d to the ope ra t ion of Well No. 6 in c r e a t i n g 
an e s t a b l i s h e d cone of dep res s ion . 
The w e l l ' s c a p a c i t y i s l i m i t e d by t h e a v a i l a b l e drawdown in keeping 
pumping water l e v e l s above t h e well s c r een . I t has been found over t h e years 
of o p e r a t i o n of t h i s well t h a t it can pump about 1.0 mgd (30 mg/month) wi th -
out c r e a t i n g low pumping water l e v e l problems (conver sa t ion w i th George 
Russe l l , V ice -P re s iden t , NIWC). 
Future use o f t h e bedrock as S t e r l i n g ' s major ground-water source i s 
an important economic d e c i s i o n . More w e l l s tapping t h e deep sands tone would 
mean g r e a t e r r e c e s s i o n s in ground-water l e v e l s . Yie lds of t h e bedrock wel l s 
are lower than e x i s t i n g w e l l s tapping t h e shallow sands and g r a v e l s , and 
c o n s t r u c t i o n c o s t s for t h e 1400 to 1700-foot deep w e l l s would be s eve ra l 
t imes t h e c o s t s for sand and gravel w e l l s . These and o t h e r f a c t o r s combine 
to make a shallow source of ground-water more economically f e a s i b l e . Plans 
of t h e NIWC c a l l for f u t u r e development of sand and grave l sources ; t h e r e -
fore , no a t tempt has been made at e v a l u a t i n g t h e p o t e n t i a l y i e l d of t h e 
bedrock source . Only a sus t a ined y i e l d eva lua t ion of t h e sand and gravel 
tapped by Well No. 6 was made. 
An aqu i f e r t e s t was conducted in 1962 at Well No. 6 from which t h e 
hydrau l ic p r o p e r t i e s of t h e sand and grave l were c a l c u l a t e d . From t h e data 
c o l l e c t e d , a t r a n s m i s s i v i t y of 185,000 gpd/f t was computed. The hydraul ic 
conduc t iv i t y was then c a l c u l a t e d to be 3700 g p d / f t 2 . Aquifer p r o p e r t i e s 
such as t h e s e i n d i c a t e very good wa te r -y i e ld ing c a p a b i l i t i e s . 
From known geologic c o n d i t i o n s ( see f i gu re s 66 and 70 ) , t h e sand and 
gravel in t h e Elkhorn Creek Valley t h i n s and even tua l l y p inches out to 
the west as the bedrock r i s e s from an e l e v a t i o n of approximately 560 f e e t 
to over 600 f e e t . This boundary was not apparent from wel l t e s t da ta con-
ducted at Well No. 6 in 1962 but may have become evident had t h e t e s t been 
Figure 71. Pumpage, pumping water levels, and precipitation for well No. 6 at Sterling, Illinois, 
1972-1978. 
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cont inued for a longer per iod of t ime . A geohydrologic b a r r i e r boundary, 
then, is known to e x i s t approximately 1.5 mi les west of Well No. 6 and w i l l 
a f f e c t long- term wel l y i e l d s . 
The aqu i f e r appears to respond c l o s e l y to v a r i a t i o n s in p r e c i p i t a t i o n 
(see f i g u r e 71) . Seasonal ly , pumpage has had to be reduced to avoid low 
pumping water l e v e l s during per iods of l i t t l e or no p r e c i p i t a t i o n . During 
1975-77, p r e c i p i t a t i o n averaged 9 inches below normal, n e c e s s i t a t i n g l a r g e 
r e d u c t i o n s in pumpage, p a r t i c u l a r l y in t h e winter months when recharge is 
t y p i c a l l y l o w e s t . 
In summary, t h e aqu i f e r i s q u i t e capable of fu rn i sh ing grea t q u a n t i t i e s 
of wa te r . The t r a n s m i s s i v i t y was found to be 185,000 gpd/f t w i th a hydrau-
l i c c o n d u c t i v i t y o f 3700 g p d / f t 2 . The aqu i f e r i s under water t a b l e c o n d i -
t i o n s ; a s t o r a g e c o e f f i c i e n t of approximately 0 .1 should p r e v a i l under l o n g -
term pumping c o n d i t i o n s . The aqu i fe r appears to be s u s c e p t i b l e to pe r iods 
of low p r e c i p i t a t i o n and t h e v a l l e y bedrock wall which w i l l ac t as a b a r r i e r 
to ground-water movement is known to e x i s t about 1.5 mi les west of Well 
No. 6. 
The long- te rm sus ta ined y i e l d of t h e sand and g rave l d e p o s i t l o c a t e d 
immediately west of S t e r l i n g is inf luenced by not only t h e hydrau l i c 
c a p a b i l i t i e s of t h e aqu i fe r but a l s o by phys ica l c o n s t r a i n t s . Tradeoffs 
e x i s t between screen l e n g t h and a v a i l a b l e drawdown to r e a l i z e maximum 
y i e l d s o f w e l l s . Screening l e s s aqu i f e r t h i cknes s c r e a t e s l a r g e r drawdown 
due to p a r t i a l p e n e t r a t i o n e f f e c t s . Use of longer sc reens a l lows l e s s 
a v a i l a b l e drawdown and l i m i t s c a p a c i t y as can be seen now in Well No. 6. 
Mutual i n t e r f e r e n c e and hydrogeologic boundary e f f e c t s a r e dependent on 
wel l l o c a t i o n . 
Based on known NIWC plans to c o n s t r u c t a new wel l approximately 1000 
fee t from Well No. 6, an e s t ima te of t h e sus ta ined y i e l d of t h e two wel l 
system was made. Mutual i n t e r f e r e n c e and boundary e f f e c t s were c a l c u l a t e d 
from t h e o r e t i c a l distance-drawdown r e l a t i o n s h i p s us ing t h e p rev ious ly d i s -
cussed aqu i f e r p r o p e r t i e s and a cont inuous pumping per iod of 6 months. 
Water l e v e l s were cons t r a ined to s t ay above t h e tops of t h e sc reens in t h e 
two product ion w e l l s . To ta l product ion of t h e well f i e l d was found to be 
between 1.8 and 2 .2 mgd. Product ion of over 750 gpm from t h e new wel l might 
r e q u i r e r e d u c t i o n s in t h e output of Well No. 6 to main ta in water l e v e l s 
above t h e s c reen . 
The S t a t e Div i s ion of Water Resources has es t imated t h a t t h e d a i l y 
demand at S t e r l i n g in t h e year 2000 w i l l be 2.3 mgd based on a per c a p i t a 
usage of 90 gpd. The bedrock we l l s or a d d i t i o n a l sand and grave l w e l l s 
should e a s i l y be capable of supplying t h e a d d i t i o n a l water to meet t h a t d e -
mand requ i rement . 
The a rea around S t e r l i n g and Rock F a l l s is well endowed wi th ground-
water r e s o u r c e s . Sand and gravel d e p o s i t s in t h e d r i f t con ta in vas t quan-
t i t i e s of e a s i l y a c c e s s i b l e ground water , and t h e under ly ing bedrock has 
several formations which y i e ld small to l a r g e supp l i e s of wa te r . In t h e event 
a d d i t i o n a l supp l i e s of ground water a r e needed, i t i s s t rong ly recommended 
tha t t he sand and gravel d e p o s i t s be developed f i r s t . With t h e c o n s i d e r a t i o n 
t h a t sand and gravel d e p o s i t s e i t h e r l a c k or have only a t h i n s u r f i c i a l 
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layer of fine-grained sediments to restrict the flow of surface pollutants 
down into the aquifer zone, it is advisable to locate test holes or wells 
a reasonable distance away from sources of surface pollution. One such 
location is along the north side of the Rock River in Section 25, T21N, R7E. 
A private well there penetrated 93 feet of sand and gravel in a 110-foot 
well bore. This area is attractive for well construction for two reasons. 
First, its nearness to the river means high potential induced recharge to 
the aquifer, and, second, its upstream location means it would be less 
subject to pollution from surficial sources. A second large area for ex-
ploration is the northern half of T20N, R7E, exclusive of the N½, Section 3 
where the bedrock appears to be shallow. This area contains thick, ex-
tensive deposits of sand and gravel as shown on figures 66-68, and wells 
could probably be constructed virtually anywhere with the assurance of at 
least a moderate supply of water. Constructing an additional well or wells 
near the present drift well in Section 19 is a possibility although not 
strongly recommended due to: (1) fairly heavy development of the aquifer 
southwest of the well and (2) possibility of contamination of the water by 
surface pollution due to the lack of a tight clay cover above the aquifer. 
Construction of additional deep bedrock wells is not recommended because 
of their high cost and the easy availability of water from the drift. 
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VERSAILLES 
The Village of Versailles is in southeastern Brown County in western 
Illinois (Sections 17-21, T2S, R2W) , approximately 31 miles northwest of 
Jacksonville and 2 miles west of the Illinois River Valley. The area is 
served by the Norfolk and Western Railroad and State Route 99. The study 
area covers portions of T2S, R2 and 3W, shown in figure 72. Figure 72 is 
a reproduction of part of the topographic map of the Meredosia 15-minute 
Quadrangle. 
Versailles is located on the upland surface about 2 miles west of the 
Illinois River bottomlands. The upland west of the river bottom is highly 
dissected. Bedrock is exposed in many places in stream beds and along the 
river bluffs. Small springs occur in many of the area's ravines. Total 
relief is more than 220 feet, with surface elevations ranging from 660 feet 
above mean sea level at Versailles to less than 440 feet in the bottomlands. 
The unconsolidated glacial deposits in the study area consist of loess, 
till and outwash 50 to 130 feet thick. This includes 12 to 25 feet of 
Illinoian and Wisconsinan loess over Illinoian and pre-Illinoian drift. 
The glacial till and overlying loess generally contain high proportions of 
fine-grained sediments and will not have an adequate yield of water for 
municipal wells. Within the drift, however, are stringers and zones of 
outwash varying in size containing fine sand to coarse gravel. Although 
their location, extent, and shape are difficult to determine, they are gen-
erally good sources of ground water. One such deposit occurs in the north-
east quarter of Section 17, T2S, R2W. It consists of a bed of fine sand 
and gravel overlain by a layer of coarser sand and gravel. This deposit 
thickens toward the east (figure 73). In some places it is also underlain 
by a lens of coarse gravel. This deposit was laid down and buried by sub-
sequent glaciation before erosion of the present stream course began. 
Geophysical and test drilling data indicate the deposit extends west into 
the north-central part of Section 17 and southeast of the center of Section 
16 (figure 72). It appears to be a linear and relatively narrow feature 
such as a stream deposit or outwash wedge associated with glaciation. 
The bottomland of the Illinois River contains outwash and alluvium, 
42 to 90 feet thick. Coarser-textured sediments, lying directly on the bed-
rock surface, tend to occur near the break in slope along the bluffs and 
grade into finer sediments toward the center of the main valley. These are 
overlain by finer-grained alluvium which was deposited during aggradation 
of the valley. Deposits of this type can be excellent sources of small to 
moderately large supplies of ground water. 
The shallow bedrock in the study area consists of shales of the 
Pennsylvanian Spoon Formation and limestones and shales of the Mississippian 
Warsaw Formation and Burlington-Keokuk Limestone. The Burlington-Keokuk 
Limestone which occurs below the Warsaw Formation yields small supplies of 
ground water from zones which have higher porosity and permeability than the 
rest of the limestone. 
Figure 72. Versailles area, showing surface topography, geography, and location of wells and test holes. 
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Figure 73. Cross section A-A', showing surface topography and location of sand 
and gravel deposits within the glacial drift near Versailles, Illinois. 
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V e r s a i l l e s r e c e i v e s i t s municipal water supply from sand and grave l 
depos i t s in the g l a c i a l d r i f t in t h e n o r t h e a s t q u a r t e r of Sec t ion 17, T2S, 
R2W. The major w a t e r - y i e l d i n g zone is a bed of coarse sand and g rave l 
over ly ing a l a y e r of f i n e r sand and g r a v e l . In p l a c e s , another bed of 
coarse grave l u n d e r l i e s the f ine sand. The upper sand and grave l is 7 to 
15 f e e t t h i c k a t t h e wel l f i e l d and appears to th i cken to t h e e a s t . The 
f ine sandy un i t i s 5 f ee t t h i c k . Sparse r e s i s t i v i t y and t e s t d r i l l i n g da ta 
i n d i c a t e t h e composite d e p o s i t s a r e approximately 600 f ee t wide and at 
l e a s t 6000 fee t l ong . These depos i t s extend from t h e n o r t h - c e n t r a l pa r t 
of Sect ion 17 eastward to t h e cen te r of Sec t ion 16 ( f i g u r e 72) . Well logs 
a re not a v a i l a b l e for t h e two t e s t ho les d r i l l e d on t h e e a s t and west ends 
of t h e in fe r red boundar ies of the d e p o s i t s , a l though correspondence i n d i -
ca tes t h a t sandy m a t e r i a l was found in them. 
Formal exp lo ra t ion for a municipal ground-water supply for V e r s a i l l e s 
began in l a t e 1952 when an e l e c t r i c a l e a r t h r e s i s t i v i t y survey was conducted 
( f i gu re 74) . A s e r i e s of s i x t e s t ho les was d r i l l e d dur ing June and J u l y , 
1953. Four of them were in t h e stream v a l l e y n o r t h e a s t of town and two were 
d r i l l e d f a r t h e r ea s t and west of t h e v a l l e y . Al l found sand and grave l de-
p o s i t s . Two of t h e t e s t h o l e s wi th in t h e v a l l e y were developed i n t o w e l l s . 
A supplementary r e s i s t i v i t y survey conducted in August, 1953, f u r t h e r defined 
the l i m i t s o f t h e depos i t ( f i g u r e 75) . 
Well No. 1 was d r i l l e d in Ju ly 1953 to a depth of 45 f e e t . It is l o -
ca ted about one-hal f mi le no r theas t of t h e v i l l a g e , approximately 1390 fee t 
south and 1005 f e e t west of t h e no r theas t corner of Sec t ion 17, T2S, R2W. 
A 10- inch diameter ho le was d r i l l e d to a depth of 17 f ee t and f i n i s h e d 8 
inches in diameter from 17 to 45 f e e t . The well was cased wi th 10- inch 
pipe to a depth of 17 f ee t and with 8- inch p ipe from one foot above t h e 
pumphouse f loor to a depth of 40 f e e t , followed by 5 f ee t of 8- inch, No. 
9 0 - s l o t , sc reen . The wel l is c u r r e n t l y opera ted at a r a t e of 25 gpm. 
Well No. 2 was completed in Ju ly 1953 to a depth of 36 f e e t . It is 
246 fee t southeas t of Well No. 1, or approximately 1420 f ee t south and 760 
fee t west of t h e n o r t h e a s t corner of Sect ion 17 . A 10- inch diameter ho le 
was d r i l l e d to a depth of 18 fee t and f in i shed 8 inches in diameter from 
18 to 36 f e e t . The well was cased with 10- inch pipe to a depth of 18 fee t 
and with 8-inch p ipe from one foot above the pumphouse f loo r to a depth of 
26 f e e t , followed by 10 f ee t of 8-inch, No. 6 0 - s l o t , s c r een . The wel l is 
c u r r e n t l y opera ted s imultaneously wi th Well No. 1 at a r a t e of 25 gpm. 
The d a i l y pumpage at V e r s a i l l e s in 1955 was repor ted as 6700 g a l l o n s . 
Withdrawals grew to j u s t over 19,000 gpd in 1957 and between 19b4 and 1970 
averaged about 25,000 gpd. Pumpage has continued to grow s ince t h a t time 
and c u r r e n t l y averages 52,000 gpd. 
An aqui fe r t e s t conducted Ju ly 13 , 1953, provides t h e only da ta a v a i l -
ab le for e s t ima t ing t h e hydraul ic cha rac t e r of Wells 1 and 2 and of t h e 
aqui fe r tapped by t he se w e l l s . Several combinations of pumping schemes 
were conducted dur ing the t e s t , but aqu i fe r p r o p e r t i e s a r e bes t determined 
from t h a t par t of t h e da ta in which Well No. 2 was opera ted at 20 gpm for 
t h r e e hours and obse rva t ions were made in Well No. 1. Time-drawdown data 
156 
Figure 74. Electrical earth resistivity survey for Versailles, Brown County, Illinois. 
Figure 75. Supplementary electrical earth resistivity survey for Versailles, Brown County, Illinois. 
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from Well No. 1 i n d i c a t e d a t r a n s m i s s i v i t y of 32,700 g p d / f t , a hyd rau l i c 
conduc t iv i t y of 1560 g p d / f t 2 , and a s to rage c o e f f i c i e n t which appeared to 
be in the t r a n s i t i o n range between a r t e s i a n and water t a b l e c o n d i t i o n s 
( .002) . An inspec t ion of water l e v e l s and d r i l l e r ' s logs fo r Wells 1 and 
2 and a nearby t e s t ho le suggest t h a t sandy and g rave l ly c l a y d e p o s i t s 
over ly ing t h e aqu i fe r were being dra ined during t h e t e s t . Eventua l ly , a s 
water l e v e l s decl ined below t h e bottom of t h e s e semiconfining l a y e r s , t h e 
s to rage c o e f f i c i e n t would i n c r e a s e to a water t a b l e v a l u e , and t h e growth 
of t h e cone of depress ion would slow. 
According to geologic informat ion, t h e aqu i fe r i s approximately 600 
fee t in width and 6000 fee t l ong . I t s t h i ckness v a r i e s from 12 to 20 f ee t 
but t h i ckens to t h e e a s t . For purposes of modeling, a uniform t h i c k n e s s 
of 20 fee t was assumed. A t r a n s m i s s i v i t y and long- term s t o r a g e c o e f f i c i e n t 
of 32,000 gpd/f t and 0 . 1 , r e s p e c t i v e l y , were used to c o n s t r u c t a t h e o r e t i -
ca l distance-drawdown cu rve . With t h e curve , e s t ima te s were then made of 
mutual i n t e r f e r e n c e between Wells 1 and 2 and image-well e f f e c t s due to 
aqui fe r boundar ies . Drawdowns in each we l l were l i m i t e d to e i t h e r t h e top 
of t h e screen or to a po in t which would dewater 50 percen t of t h e aqu i fe r— 
whichever was sma l l e r . Based on information a v a i l a b l e at t h i s t ime, t h e 
combined safe y i e l d of t h e two-well system at V e r s a i l l e s during yea r s of 
normal p r e c i p i t a t i o n appears to be of t h e order of 80,000 gpd (55 gpm). 
During years of below-normal p r e c i p i t a t i o n t h i s f i g u r e might be reduced by 
nea r ly a t h i r d . Opera t iona l experience at V e r s a i l l e s has shown t h a t 50,000 
gpd can be withdrawn from t h e two w e l l s . If one assumes a r easonab le r e -
charge r a t e of 100,000 gpd/sq mi, t h i s suggests t h a t a r echa rge a rea of at 
l e a s t one-half square mi le i s c u r r e n t l y o p e r a t i v e a t V e r s a i l l e s , fa r l a r g e r 
than the a rea i n f e r r ed from t h e 600-by-6000-foot s i z e deduced from geologic 
informat ion. Therefore , i t i s r ea sonab le t o conclude t h a t t h e sa fe y i e l d 
es t imates given above a r e on t h e conse rva t ive s i d e . Without f irm a d d i t i o n a l 
da ta , however, i t i s not p o s s i b l e t o e x t r a p o l a t e t o h igher y i e l d s . 
The S t a t e Divis ion of Water Resources has es t imated t h a t in the year 
2000, the average water demand at V e r s a i l l e s w i l l be about 43,000 gpd— 
somewhat lower than e x i s t i n g pumping r a t e s . This lower va lue was a r r i v e d 
at by assuming a lower per c a p i t a consumption r a t e . Should a d d i t i o n a l 
suppl ies prove necessa ry in t h e year 2000, a d d i t i o n a l development and/or 
exp lo ra t ion w i l l be r e q u i r e d . The following recommendations a r e o f fe red 
for fu r the r resource development. 
Data from t h e 1953 supplementary r e s i s t i v i t y survey i n d i c a t e the 
present depos i t of sand and grave l is ex tens ive enough to be developed 
f u r t h e r . The optimum area f o r t e s t d r i l l i n g is eas t of Well No. 2 in t h e 
v i c i n i t y of r e s i s t i v i t y s t a t i o n s 19-22 ( f i g u r e 75). Here the upper sand 
and gravel depos i t is expected to be t h i c k e r and more e x t e n s i v e . D r i l l i n g 
a t h i r d well between Wells 1 and 2 is not recommended due to the probable 
i n t e r f e r e n c e e f f e c t s between w e l l s . A l o c a t i o n 250-600 f e e t eas t of Well 
No. 2 would minimize t h i s i n t e r f e r e n c e . 
The I l l i n o i s River Val ley bottomlands con ta in wa te r -bea r ing d e p o s i t s 
of sand and g r a v e l . The 1952 r e s i s t i v i t y survey, in a s e r i e s of t r a v e r s e s 
in t h e northwest qua r t e r of Sect ion 27, had favorable r ead ings near t h e 
break in s lope along t h e b l u f f s ( f i g u r e 73) . These may have been due to 
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shallow l imestone bedrock t h e r e , but they could a l so suggest t h e p resence 
of sand and gravel d e p o s i t s l y ing on t h e bedrock su r f ace . Test d r i l l i n g 
w i l l be necessary to determine t h e n a t u r e o f t h e ma te r i a l t h e r e . 
The Burlington-Keokuk Limestone occur r ing at depths between 120 and 
360 fee t is capable of y i e l d i n g small supp l i e s of ground water from c e r t a i n 
zones of higher p o r o s i t y and p e r m e a b i l i t y . However, t h i s should only be 
used to supplement supp l i e s from t h e d r i f t , as we l l s developed in t h e 
l imes tone have low c a p a c i t i e s . 
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WATSON 
The V i l l a g e o f Watson i s i n c e n t r a l Ef f ingham County i n e a s t - c e n t r a l 
I l l i n o i s ( S e c t i o n 30 , T7N, R6E), a p p r o x i m a t e l y 5 .5 m i l e s s o u t h o f E f f i n g -
ham. S t a t e Rou te 37 , U . S . Route 4 5 , I n t e r s t a t e 5 7 and t h e I l l i n o i s C e n t r a l 
Gulf R a i l r o a d a l l s e r v e t h e s t u d y a r e a which i n c l u d e s t h e p o r t i o n s o f T 6 
and 7N, R 5 , 6 , and 7E, shown in f i g u r e 7 6 , p o r t i o n s o f t h e t o p o g r a p h i c maps 
o f t h e Ef f ingham, Edgewood, S a i l o r ' s S p r i n g s and T e u t o p o l i s 1 5 - m i n u t e 
Q u a d r a n g l e s . 
Watson i s s i t u a t e d o n a n u p l a n d be tween t h e L i t t l e Wabash R i v e r 
V a l l e y and a S a l t Creek t r i b u t a r y , b o t h o f w h i c h f low s o u t h w i t h t h e i r c o n -
f l u e n c e a b o u t 3 m i l e s s o u t h e a s t o f Wat son . The s u r f a c e o f t h e u p l a n d i s 
n e a r l y f l a t b u t l o c a l l y i s i n c i s e d b y s m a l l , i n t e r m i t t e n t s t r e a m s . The 
maximum t o p o g r a p h i c r e l i e f i s ove r 100 f e e t ; e l e v a t i o n s r a n g e f rom o v e r 590 
f e e t i n t h e u p l a n d t o t h e n o r t h t o a b o u t 485 f e e t i n t h e L i t t l e Wabash 
V a l l e y t o t h e s o u t h . 
The u n c o n s o l i d a t e d g l a c i a l d e p o s i t s i n t h e s t u d y a r e a c o n s i s t o f d r i f t 
o f p r e - I l l i n o i a n , I l l i n o i a n , and W i s c o n s i n a n a g e . T h e s e r a n g e i n t h i c k n e s s 
from a p p r o x i m a t e l y 1 5 f e e t i n t h e n o r t h t o o v e r 160 f e e t i n a b u r i e d n o r t h -
s o u t h t r e n d i n g v a l l e y e a s t o f Watson ( f i g u r e 7 6 ) . The b e d r o c k v a l l e y , t h e 
fo rmer c h a n n e l o f t h e L i t t l e Wabash R i v e r , c o n t a i n s p r e - I l l i n o i a n f i l l i n 
i t s d e e p e s t p a r t . I l l i n o i a n t i l l c o m p r i s e s most o f t h e g l a c i a l d r i f t and 
i s m a n t l e d b y a t h i n b l a n k e t o f W i s c o n s i n a n l o e s s . 
The g l a c i a l d e p o s i t s a r e a complex o f i c e - l a i d t i l l , w a t e r - l a i d s i l t , 
sand and g r a v e l o u t w a s h , and wind-b lown s i l t ( l o e s s ) . W a t e r - b e a r i n g sand 
and g r a v e l l e n s e s may o c c u r a t any d e p t h i n t h e d r i f t , b u t a r e g e n e r a l l y 
found a t d e p t h s o f 1 5 t o 3 5 f e e t . They r a n g e u p t o 1 0 f e e t i n t h i c k n e s s , 
b u t t h i c k n e s s e s o f 1 t o 3 f e e t a r e most common. They a l s o t e n d t o b e d i s -
c o n t i n u o u s , making t h e d i s c o v e r y o f a n a d e q u a t e m u n i c i p a l w a t e r s u p p l y 
d i f f i c u l t i n t h e immed ia t e v i c i n i t y o f Watson . T h e r e i s some e v i d e n c e o f 
t h i c k e r , more e x t e n s i v e w a t e r - b e a r i n g sand and g r a v e l d e p o s i t s i n t h e b u r i e d 
v a l l e y e a s t o f Watson and i n t h e p r e s e n t - d a y L i t t l e Wabash R i v e r V a l l e y t o 
t h e w e s t and s o u t h and t h e S a l t C r e e k V a l l e y t o t h e e a s t and s o u t h e a s t . 
P o r t i o n s o f t h e modern L i t t l e Wabash V a l l e y h a v e been h e a v i l y d r i l l e d f o r 
g round w a t e r s o u t h o f Watson, and sand and g r a v e l d e p o s i t s up t o 20 f e e t 
t h i c k have been found . Very few w e l l s h a v e p e n e t r a t e d t h e d e e p e r p a r t o f 
t h e b u r i e d b e d r o c k v a l l e y , b u t w a t e r - b e a r i n g d e p o s i t s a p p e a r t o b e p r e s e n t 
i n b o t h t h e s h a l l o w and deep p o r t i o n s . 
The s h a l l o w b e d r o c k i n t h e s t u d y a r e a c o n s i s t s o f s h a l e , l i m e s t o n e , 
s a n d s t o n e and c o a l o f t h e P e n n s y l v a n i a n Mat toon F o r m a t i o n . The s h a l l o w 
b e d r o c k i s m a i n l y n o n - w a t e r - b e a r i n g s h a l e , a l t h o u g h w e l l s wes t o f Watson 
in S e c t i o n s 1 5 , 2 2 , and 34, T7N, R5E, and S e c t i o n 3 , T6N, R5E, r e c e i v e 
s m a l l s u p p l i e s o f ground w a t e r from a s a n d s t o n e l a y e r a t l e a s t 2 6 f e e t t h i c k 
a t d e p t h s be tween 147 and 173 f e e t . Below a d e p t h o f 200 to 250 f e e t , w a t e r 
i n t h e b e d r o c k i s l i k e l y t o b e too h i g h l y m i n e r a l i z e d f o r most u s e s . 
Watson o b t a i n s i t s m u n i c i p a l g r o u n d - w a t e r s u p p l y from sand and g r a v e l 
d e p o s i t s i n a t r i b u t a r y v a l l e y o f S a l t Creek e a s t o f town i n S e c t i o n 2 9 , 
T7N, R6E, ( f i g u r e s 76 and 7 7 ) . The d e p o s i t s a p p e a r t o be c o n t i n u o u s a l o n g 
Figure 76. Map of Watson area showing surface topography, geography, and elevation contours on the bed-
rock surface, and the location of the municipal well field area. 
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Figure 77. Portion of Sec- 20 and 29, T. 7 N., R. 6 E. showing locations of test 
holes, municipal wells, and lines of cross sections near Watson, Illinois. 
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Figure 78. Cross sections A-A', B-B', C-C', D-D', and E-E' showing surface topography 
and the location and types of water-bearing deposits near Watson, Illinois. 
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Figure 79. A summary of electrical earth resistivity survey stations for Watson, 
Illinois, in T. 7 N., R. 6 E. 
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the c reek bottom as ind ica ted in f i g u r e 78, a l though t e x t u r e s change 
r ap id ly both l a t e r a l l y and v e r t i c a l l y . The d e p o s i t s appear to be s l i g h t l y 
narrower in t h e c reek bottom which has a maximum width of approximately 400 
feet in t h e v i c i n i t y of the municipal w e l l s . They become t h i n n e r and 
s i l t i e r toward t h e nor th edge of Sect ion 26, 0 .6 to 0.7 mi l e s n o r t h of Well 
No. 1. The depos i t probably extends downstream to t h e Sa l t Creek bottom at 
l e a s t 2 mi les south . Municipal Well No. 1 p e n e t r a t e s 9 f e e t of sand and 
gravel whi le Well No. 2, 750 feet to t h e sou theas t , has 20 fee t of predomi-
nant ly sand and gravel a l luvium over ly ing 5 f ee t of s i l t y sand and 7 fee t of 
gravel ( f i g u r e 7 8 ) . 
The area around Watson and t h e municipal well f i e l d has been ex t en -
s ive ly explored wi th bo th e l e c t r i c a l e a r t h r e s i s t i v i t y surveying and t e s t 
d r i l l i n g . In t h e f a l l of 1960, a r e s i s t i v i t y survey was run in t h e c reek 
f l a t about ½ mi le east of Watson in Sect ion 29, T7N, R6E. It de l inea ted a 
narrow but continuous depos i t of wa te r -bear ing sand and g rave l in the f l a t 
( f i gu re 79) . Nineteen t e s t holes were d r i l l e d and two w e l l s were completed 
i n the v a l l e y f l a t . 
Well No. 1 was d r i l l e d to a depth of 28 f e e t at a s i t e 1500 fee t eas t 
and 2500 fee t n o r t h of t h e southwest corner of Sec t ion 29. E ight - inch 
diameter casing was s e t to 22 f e e t , followed by 6 fee t of No. 25 s l o t s c reen . 
The wel l is c u r r e n t l y opera ted at a r a t e of about 15 gpm. 
Well No. 2 was cons t ruc ted at t h e same t ime as Well No. 1 at t h e s i t e 
of Test Hole 9, approximately 1800 f ee t no r th and 1800 f e e t eas t of t h e 
southwest corner of Sect ion 29 . The well was d r i l l e d to a depth of 34 fee t 
and was cased with e i g h t - i n c h pipe to 30 f e e t , followed by four f ee t of sc reen . 
The well was l e f t capped and unused u n t i l t h e win te r of 1976-77, when it was 
f i t t e d wi th a pump and placed in to s e r v i c e . I t i s c u r r e n t l y operated a t 
about 15 gpm. 
In 1978, another 14 t e s t ho les were d r i l l e d in t h e v a l l e y f l a t in 
Sect ion 29 and at t h e south edge of Sec t ion 20 where t h e stream c r o s s e s t h e 
sec t ion l i n e . Then in August and December, a supplemental r e s i s t i v i t y survey 
was run, cover ing t h e southeas t corner and t h e eas t p a r t of t h e SW¼, Sect ion 
29 and t h e no r theas t qua r t e r and t h e eas t p a r t of t h e NW¼ of Sect ion 32. 
Three l o c a t i o n s were recommended for d r i l l i n g , one in t h e uplands in Sect ion 
29 and two in t h e creek f l a t in Sect ion 32 ( f i g u r e 79) . 
Groundwater withdrawals a re summarized below in Table 8. Pumpage grew 
slowly u n t i l very r ecen t l y when the v i l l a g e experienced a rap id growth in 
popula t ion . Cur ren t ly , withdrawals average j u s t under 40,000 gpd. 
TABLE 8. GROUNDWATER PUMPAGE AT WATSON, EFFINGHAM COUNTY 
Year Pumpage (gpd) Year Pumpage (gpd) 
1963 3100 1973 10,000 
1964 7000 1974 10,000 
1965 7000 1975 10,000 
1967 7000 1979 37,000 
1969 7000 
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An 8-hour aquifer test was conducted at the site of Test Hole 9 on 
October 17, 1960. During the test, T.H. 9 was pumped at a rate of 27.4 gpm, 
while water levels were observed at the pumped well and at three observa-
tion wells located 40, 140, and 460 feet from T.H. 9. The observed specific 
capacity was 1.9 gpm/ft. Data were analyzed by semi-logarithmic and loga-
rithmic (type curve) graphical techniques. The results are summarized 
below in Table 9. 
TABLE 9. TEST HOLE ANALYSIS DATA AT WATSON, EFFINGHAM COUNTY 
Transmissivity Storage 
Well Analysis (gpd/ft) Coefficient 
T.H. 9 (pumped) Semi-log 5020 ----
T.H. 19 (r=40') Type curve 4190 2.9 x 10-3 
T.H. 17 (r=140') Semi-log 4330 4.2 x 10-5 
T.H. 17 (r=140') Type curve 4130 5.5 x 10-5 
T.H. 13 (r=460') Semi-log 3980 6.2 x 10-5 
T.H. 13 (r=460') Type curve 3780 6.8 x 10-5 
While most of the values for storage coefficient were low in magni-
tude (10-5), the data from T.H. 19 gave a storage coefficient that, while 
still in the artesian range, was substantially higher. It is believed that 
gravity drainage effects were present in the vicinity of T.H. 19 which re-
sulted in the higher storage coefficient there. 
An aquifer test was also conducted on November 30, 1960, at Well No. 1. 
The well was pumped for 215 minutes at a rate of 30.5 gpm, while water 
levels were monitored at the pumped well and at observation wells 193, 693, 
and 833 feet away. The specific capacity observed at the end of pumping 
was 2.45 gpm/ft. Both time-drawdown and distance-drawdown data were amen-
able to graphical analysis, and the results are summarized below in Table 
10. 
TABLE 10. WELL AND TEST HOLE DATA ANALYSES FOR WATSON, EFFINGHAM COUNTY 
Transmissivity Storage 
Well Analysis (gpd/ft) Coefficient 
Well #1 (Pumped) Semi-log 4280 ---- 
T.H. 13 (r=193') Semi-log 5130 3.5 x 10 - 5 
T.H. 13 (r=193') Type-curve 4370 6.0 x 10-5 
Well #2 (r=693') Semi-log 4600 4.6 x 10-5 
Well #2 (r=693') Type-curve 3570 6.5 x 10-5 
T.H. 17 (r=833') Semi-log 6100 3.6 x 10-5 
T.H. 17 (r=833') Type-curve 
Semi-log 
5065 4.9 x 10-5 
distance-drawdown 4865 4.6 x 10-5 
Type-curve 
distance-drawdown 4540 5.3 x 10-5 
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A State Water Survey report of December 5, 1960, following the analy-
sis of data from the above tests, estimated the long-term yields of Wells 
1 and 2 to be 15 gpm and 25 gpm, respectively. Considering the reported 
geologic conditions in the vicinity of the well field, coupled with the 
aquifer parameters summarized above, it would seem that these original esti-
mates were optimistic. However, when one observes the ability of the well 
field to supply current demands of just under 40,000 gpd, it becomes obvious 
the conceptual model portrayed by the aquifer properties shown in Table 10 
do not accurately portray existing conditions. From available information, 
the sustained yield of the aquifer can be expected to be of the order of 
50,000 gpd (compared to the 1960 estimate of 40 gpm or 57,600 gpd). The 
original estimate cannot be verified with present information. 
The State Division of Water Resources has estimated that the water de-
mand at Watson in the year 2000 will be 26,260 gpd. If additional supplies 
are needed, a groundwater exploration program will have to be conducted. 
There are several possibilities for further development of ground-
water resources in the Watson area. The first is to test drill the location 
suggested in the 1978 supplemental resistivity survey. There are also the 
valley flats of the Little Wabash River south and west of town and Salt 
Creek east and southeast of town. The Little Wabash Valley has been heavily 
drilled immediately south of Watson in Sections 1 and 12, T6N, R5E, and 
Section 7, T6N, R6E, but large portions of it remain unexplored upstream and 
downstream from the drilled area. The Salt Creek Valley is virtually unex-
plored, but may contain significant deposits of water-yielding material. A 
fourth area for possible consideration is the buried bedrock valley 5 miles 
to the east. Although data are scarce in that area, there are indications 
of the presence of water-bearing deposits. 
A water-bearing sandstone is present in the bedrock west of town at 
a depth of 140 to 170 feet, but water supplies from it are generally small. 
It is not recommended as a possible municipal water supply. Below depths 
of 200 to 250 feet, the water becomes too highly mineralized for domestic 
use. 
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WESTFIELD 
The Village of Westfield is in northwestern Clark County in eastern 
Illinois (Sections 29-32, T11N, R14W), approximately 12 miles southeast 
of Charleston, Illinois. State Route 49 and other 2-lane state and county 
highways serve the study area which consists of the portions of T11 and 
12N, R11E and 14W, shown on figure 80, a reproduction of parts of the top-
ographic maps of the Casey and Toledo 15-minute Quadrangles. 
Westfield is on the Westfield Moraine at the southern boundary of 
Wisconsinan glaciation, a prominent northeast-southwest trending ridge with 
a maximum elevation above mean sea level of 780 feet in the study area. It 
has been overridden by the Nevins Moraine just northeast of Westfield to 
form a composite moraine. Southwest of town they separate and form separate 
ridges, an intermorainal area between them and an outwash plain south of 
the Westfield Moraine (figure 80). Both moraines are a part of the Shelby-
ville Morainic System. 
The rolling, irregular topography is typical of that found within an 
end moraine. Drainage is southerly along the North Fork of the Embarras 
River and its tributaries. The ground surface flattens into a gently 
rolling outwash plain south of the moraine. The lowest elevation in the 
study area, 610 feet, is found at the confluence of the North Fork with 
Lamb's Branch, for a total vertical relief of 170 feet. 
The unconsolidated glacial drift consists of ice-laid till, water-laid 
silt, sand and gravel outwash, and wind-blown silt (loess). It is approxi-
mately 80 to 120 feet thick within the moraines, but thins to 20 to 40 feet 
in the outwash plain to the south. Sand and gravel deposits within the 
moraines are generally thin and discontinuous. One unit, however, appears 
to be fairly persistent at a depth of 35 to 50 feet north of town (figure 
81). It contains sand and/or gravel and is 4 to 10 feet thick. Although 
it is widespread in the area, the thicker, better water-yielding parts of 
this aquifer are localized in occurrence, and attempts to develop moderate 
to large supplies of ground water from it are likely to fail. 
Deposits of sand and gravel may be present in the outwash plain south 
of the Westfield Moraine. Figure 82 indicates that as much as 56 to 65 
feet of sand and gravel may be present within a buried channel just south 
of where the North Fork cuts through the Westfield Moraine and flows out 
onto the outwash plain in Section 34, T12N, R14W. Two aquifers may be 
present west of the buried channel in front of the moraine. Each is about 
10 to 20 feet thick. The upper one occurs at a depth of 6 to 20 feet and 
the lower one at a depth of 40 to 60 feet. Logs of oil tests were used to 
map the outwash deposits. Although frequently unreliable in their descrip-
tions of the drift, the close agreement of these logs with other known 
geological features supports their general accuracy in this area and sug-
gests areas which may be future sources of ground water. 
The shallow bedrock in the study area consists predominantly of non-
water-yielding shale with some thin, discontinuous beds of sandstone and 
limestone of the Pennsylvanian Modesto and Carbondale Formations. In some 
Figure 80. Topographic map of the Westfield area showing location of cross sections, glacial moraines, 
and well locations. 
Figure 81. Cross section A-A' in Sec. 20, T. 12 N. , R. 14 W. showing surface topography, glacial 
deposits, and approximate location of bedrock surface near the municipal well field 
north of Westfield, Illinois. 
Figure 82. Cross section B-B' showing surface topography, glacial deposits, and bedrock surface near 
Westfield, Illinois. 
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places the sandstones and sandy limestones yield small supplies of water, 
but the shallow bedrock should not be considered as a potential source for 
moderate to large supplies of ground water. 
Westfield obtains its public groundwater supply from sand and gravel 
deposits in the valley of West Fork Creek in Section 20, T12N, R14W, north 
of town. The deposits, which are generally sand or sand and gravel, are 
irregular and discontinuous. The main water-yielding bed occurs at a 
depth of 35 to 50 feet and is 4 to 10 feet thick. It appears to be approxi-
mately 2500 feet long, but only 100 to 300 feet wide. Shallower deposits 
may have thicknesses of up to about 15 feet, but are lenticular and of 
smaller areal extent. 
The original public water supply at Westfield was installed in 1913. 
Well No. 1 was drilled in that year to a depth of 155 feet and located at 
the southeast corner of Washington and Walnut Streets (or approximately 
1800 feet north and 50 feet east of the southwest corner of Section 29. 
The well was cased to sandstone at a depth of 40 feet, below which open 
borehole extended to the bottom of the well. Well No. 1 was retired from 
service about 1959. 
A second well was drilled in 1920 on the north side of Mill Creek, 
about 0.35 mile north of Well No. 1, and on the west side of Washington 
Street (1700 feet south and 100 feet west of the northeast corner of 
Section 30). The well was dug 10 feet in diameter to a depth of 31 feet. 
Two holes were then drilled into the bottom to total depths below land sur-
face of 72 feet and 140 feet. The shallower hole had a 10-inch casing to 
30 feet and an 8-inch casing from 30 to 72 feet. The deeper hole had 
similar construction to a depth of 70 feet and had 6-inch casing from 70 
to 140 feet. Throughout its history this well served mainly in an auxi-
liary capacity. It was taken out of service in 1960, re-serviced in 1968, 
but not used and finally abandoned. 
In 1940 an electrical earth resistivity survey was conducted in the 
village (figure 83) and five test holes were drilled in Sections 29, 30, 
and 31. Well No. 3 was drilled into sandstone to a depth of 150 feet at 
the site of one of the test holes, about 200 feet west of Well No. 1. 
The well was cased with 10-inch pipe to a depth of 96 feet and left open 
below that point. Records indicate that beginning in 1960 the well was not 
much in use, and in 1971 it was returend to the farmer on whose land it was 
located. 
Well No. 4 was added to the system in October 1952. The well was 
drilled 82 feet in depth at a location 300 feet west of Well No. 2 (or 
approximately 2180 feet south and 300 feet west of the northeast corner of 
Section 30). Well No. 4 was cased with 6 5/8-inch pipe to 52 feet. While 
a 1953 report indicated that the well furnished 8 gpm, 24 hours per day, 
it was placed on standby use in 1960, taken out of service in 1964, and 
returned in 1969 to the farmer on whose land it had been drilled. 
Two supplementary resistivity surveys were made in February and March, 
1957, along West Fork Creek, north of town (figure 84). A test hole was 
developed into a supply well in November of that year at a location 700 
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Figure 83. Electrical earth resistivity survey at Westfield, Illinois, 1940 and 1975. 
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Figure 84. Supplementary electrical earth resistivity surveys for Westfield, 
Illinois 1957, 1975, and 1977. 
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f e e t e a s t and 2340 f e e t n o r t h o f t h e s o u t h w e s t c o r n e r o f S e c t i o n 2 0 . A 
3 2 - i n c h h o l e was d r i l l e d t o a d e p t h o f 50 f e e t and 1 0 - i n c h c a s i n g was 
i n s t a l l e d t o a d e p t h o f 4 0 f e e t , f o l l o w e d b y t e n f e e t o f No. 5 0 - s l o t s c r e e n . 
A g r a v e l pack was p l a c e d in t h e a n n u l u s . Well No. 5 p r o v i d e d a 45 gpm 
s u p p l y u n t i l a b o u t 1973 when i t began to d e t e r i o r a t e . The pump was removed 
from t h e w e l l i n 1978 and a w a t e r - l e v e l r e c o r d e r i n s t a l l e d f o r t h e p u r p o s e 
o f m o n i t o r i n g w a t e r - l e v e l r e s p o n s e t o w e l l - f i e l d d e v e l o p m e n t . 
T h r e e s u p p l e m e n t a r y r e s i s t i v i t y s u r v e y s were c o n d u c t e d i n J u l y , Au-
g u s t , and Sep tember , 1975 , and s i x t e s t h o l e s d r i l l e d . The s i x t h t e s t h o l e , 
l o c a t e d 1300 f e e t e a s t and 1968 f e e t n o r t h o f t h e s o u t h w e s t c o r n e r o f 
S e c t i o n 20 , was f i n i s h e d i n sand a t a d e p t h o f 5 3 f e e t . S i x - i n c h c a s i n g 
was s e t t o 4 6 f e e t , f o l l o w e d b y No. 5 0 - s l o t s c r e e n t o t h e b o t t o m . C u r r e n t l y 
Wel l No. 6 i s o p e r a t e d a t a r a t e of 45 gpm. 
I n 1977 a n o t h e r s u p p l e m e n t a r y r e s i s t i v i t y s u r v e y cove red a n a r e a u p -
s t r e a m from W e l l s 5 and 6 ( f i g u r e 8 4 ) , a s m a l l a r e a downst ream, and a t h i r d 
a r e a i n t h e N o r t h Fork v a l l e y e a s t o f town ( f i g u r e 8 4 ) . Ten more t e s t 
h o l e s w e r e a u g e r e d , n i n e i n S e c t i o n 2 0 and one i n S e c t i o n 30 . F i n a l l y , i n 
1978 two t e s t h o l e s w e r e d r i l l e d a t s u g g e s t e d l o c a t i o n s a l o n g t h e N o r t h 
Fork i n S e c t i o n 2 7 . A t h i r d h o l e a l o n g t h e West Fork was d e v e l o p e d i n t o 
Well No. 7 , 720 f e e t e a s t and 2380 f e e t n o r t h o f t h e s o u t h w e s t c o r n e r o f 
S e c t i o n 20 . The w e l l was c a s e d w i t h 6 - i n c h p i p e t o 4 8 f e e t , f o l l o w e d b y 
10 f e e t o f No. 5 0 - s l o t s c r e e n . Wel l No. 7 , a l o n g w i t h Wel l No. 6 , p r o v i d e 
t h e t o t a l w a t e r s u p p l y f o r t h e v i l l a g e . L i k e No. 6 , W e l l No. 7 i s o p e r a t e d 
a t 45 gpm. 
Ground w a t e r w i t h d r a w a l d a t a f o r W e s t f i e l d a r e n o n - e x i s t e n t d u r i n g t h e 
f i r s t 3 5 y e a r s o f d e v e l o p m e n t . T a b l e 1 1 summarizes pumpage i n f o r m a t i o n a s 
known from 1948 u n t i l t h e p r e s e n t . Between 1948 and 1964 ground w a t e r 
w i t h d r a w a l s r ema ined f o r t h e most p a r t be tween 1 5 , 0 0 0 and 20 ,000 gpd and 
a v e r a g e d 17 ,500 gpd. I n 1 9 6 5 , pumpage i n c r e a s e d t o 2 5 , 0 0 0 gpd and h a s r i s e n 
g r a d u a l l y e v e r s i n c e . C u r r e n t l y t h e v i l l a g e a v e r a g e s 50 ,000 gpd i n 
w i t h d r a w a l s . 
TABLE LL. GROUNDWATER PUMPAGE FOR WESTFIELD, CLARK COUNTY. 
Year Pumpage (gpd) Year Pumpage (gpd) 
1948 23,000 1963 18,000 
1950 12,000 1964 20,000 
1952 25,000 1965 25,000 
1953 16,300 1969 27,000 
1954 15,000 1970 30,000 
1956 16,000 1972 30,000 
1958 18,000 1973 35,000 
1960 15,000 1974 35,000 
1961 15,000 19 79 50,000 
Aquifer p r o p e r t i e s in the well f i e l d along West Fork Creek a r e known 
from wel l t e s t s conducted at the t ime Wells 6 and 7 were i n i t i a l l y con-
s t r u c t e d . A well t e s t was conducted December 4, 1975, on Well No. 6, during 
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which the well was pumped at 60 gpm for 5 hours. Water level data collected 
from the pumped well and from three observation wells, located 48.8, 189, 
and 502 feet from Well No. 6, were analyzed using nonleaky artesian semi-
logarithmic and logarithmic (type-curve)methods. The specific capacity at 
the end of 5 hours of discharge was calculated to be 3.46 gpm/ft. The 
aquifer properties determined from the data analysis are summarized below 
in Table 12. 
TABLE 12. AQUIFER PROPERTIES DERIVED FROM PRODUCTION TEST OF WESTFIELD 
WELL NO. 6 
T r a n s m i s s i v i t y S t o r a g e 
Well A n a l y s i s ( g p d / f t ) C o e f f i c i e n t 
Wel l #6 S e m i - l o g 4 , 0 5 0 
OW 1 S e m i - l o g 5 ,160 1 .8 x 1 0 - 5 
OW 1 T y p e - c u r v e 4 , 9 8 0 1.9 x 1 0 - 4 
OW 2 S e m i - l o g 1 4 , 2 8 0 5 .2 x 1 0 - 4 
OW 2 T y p e - c u r v e 1 3 , 7 5 0 5 . 7 x 1 0 - 4 
OW 3(Wel l #5) S e m i - l o g 1 1 , 6 5 0 4 . 0 x 1 0 - 5 
OW 3(Wel l #5) T y p e - c u r v e 1 0 , 4 0 0 5 .4 x 1 0 - 5 
A second well test was conducted May 25, 1978, on Well No. 7. During 
the test, Well No. 7 was pumped for 3 hours at a rate of 76 gpm while water 
level response was measured both at the pumped well and at Well No. 5, 
215.5 feet to the east-southeast. The specific capacity at the end of 3 
hours of discharge was calculated as 9.87 gpm/ft. A summary of the data 
analysis is given below. 
TABLE 13. AQUIFER PROPERTIES DERIVED FROM PRODUCTION TEST OF WESTFIELD 
WELL NO. 7 
Well 
#5) 
#5) 
Analys is 
T ransmiss iv i ty 
(gpd / f t ) 
S torage 
Coe f f i c i en t 
Well #7 
0W(Well 
0W(Well 
Semi-log 
Semi-log 
Type-curve 
11,300 
11,500 
11,300 
2 .3 x 1 0 - 4 
2.2 x 1 0 - 4 
In nei ther t e s t described above were there any indications of image 
well effects caused by geohydrologic boundaries. Apparently the aquifer 
at the well f ie ld has an effective areal extent considerably greater than 
that suggested by geologic logs. Based on aquifer propert ies derived 
from the well t e s t s , the aquifer would need to be at leas t 1500 feet in 
width in order to accommodate the data col lected. In another analysis 
u t i l i z ing water-level data collected at Well No. 5 since November 1978 and 
monthly pumpage summaries from the well f i e ld , it was likewise determined 
that a water-level decline of 1.8 feet , observed between November 1978 and 
November 1979, could be explained by pumpage information, an aquifer of 
approximately 1500 feet in width, and a s l ight adjustment in storage co-
eff icient to 5 x 10 - 4 to take into account long-term drainage effects from 
fine-grained material above the aquifer. Another consideration in support 
of an aquifer width greater than that suggested by geologic logs is ground-
water recharge. Based on recharge ra tes observed by Walton (1965) in 
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m a t e r i a l s s i m i l a r t o t h o s e a t t h e wel l f i e l d (100,000-200,000 gpd/sq mi ) , 
t he aqui fer would need to have an a r e a l ex t en t of at l e a s t ¼ to ½ square 
mile in order to furn ish the cur ren t 50,000 gpd r a t e of withdrawal . 
In es t imat ing the u l t i m a t e long-term safe y i e l d of t h e well f i e l d a t 
Westf ie ld , t h e above c o n s i d e r a t i o n s were taken in to account in developing 
a conceptual model of t h e a q u i f e r . A balance between geologic and hydro -
log ic information was made along wi th reasonable assumptions concerning 
long-term va lues for t h e aqu i f e r s to rage c o e f f i c i e n t . I t was determined 
t h a t present cond i t i ons a t t he well f i e l d could bes t be explained by an 
idea l i zed s t r i p aqui fe r 1500 fee t wide wi th t r a n s m i s s i v i t y and s t o r age c o -
e f f i c i e n t va lues of 11,300 gpd/ft and 1 x 1 0 - 3 , r e s p e c t i v e l y . Based on t h e 
above model and on a v a i l a b l e information from Wells 6 and 7, it is es t imated 
t h a t t he long- term sus t a ined y i e l d of t h e well f i e l d i s about 65,000 gpd. 
The S t a t e Divis ion of Water Resources has es t imated t h a t t h e average 
water demand at Westf ie ld in the year 2000 w i l l be 55,600 gpd. Should 
a d d i t i o n a l water supp l i e s be needed, a ground water exp lo ra t i on program 
w i l l be necessa ry . 
Prospects for f ind ing a moderate groundwater supply in t h e v i c i n i t y 
of t h e present well f i e l d a r e poor. The a r ea has a l r eady been ex t ens ive ly 
explored with both r e s i s t i v i t y and t e s t d r i l l i n g with l im i t ed succes s . I f 
a d d i t i o n a l supp l i e s a r e needed, t h e recommended a rea to explore i s t h e 
outwash p l a in south of t h e Westf ield Moraine in Sec t ions 32-34, T12N, R14W 
( f igu re 8 0 ) . Logs o f o i l we l l s d r i l l e d in t h a t area i n d i c a t e t h e presence 
of two zones of sand and g rave l : an upper one at a depth of 6 to 20 f ee t 
and a lower one at 40 to 60 f e e t . Each is 10 to 20 f e e t t h i c k . Although 
d e s c r i p t i o n s o f t h e d r i f t i n o i l t e s t l ogs a r e u s u a l l y gene ra l i zed , t h e 
general agreement with known and expected geologic cond i t i ons in t h e a rea 
l eads to t h e conclusion t h a t sand and gravel a q u i f e r s may be l o c a l l y presen t 
in the outwash p l a i n . In Section 34, a g l a c i a l outwash channel appears to 
have been cut in to t h e d r i f t and f i l l e d w i th sand and g r a v e l . An e l e c t r i c a l 
e a r t h r e s i s t i v i t y survey i s recommended to help l o c a t e optimal s i t e s for 
t e s t d r i l l i n g . 
Sandstone and l imes tone a q u i f e r s in t h e shallow bedrock have c a p a c i t i e s 
too l imi t ed to be considered as sources of moderate to l a r g e ground water 
s u p p l i e s . Water from t h e deeper bedrock a q u i f e r s tends to be too h ighly 
mineral ized for most u s e s . 
178 
WILLOW HILL 
Willow H i l l i s in e a s t - c e n t r a l Jaspe r County in sou theas te rn I l l i n o i s 
(Sect ion 31, T7N,R11E; Sect ion 31 , T7N, R14W; Sec t ion 6, T6N, R11 E; and 
Sect ion 6, T6N, R14W) . It is about 8 mi les ea s t of Newton and 20 mi les 
no r th of Olney. The area is served by S t a t e Routes 33 and 49 and by t h e 
I l l i n o i s Centra l Gulf Ra i l road . The study a rea inc ludes t h e po r t ions of 
T6 and 7N, R11E, 13W and 14W, shown on f i gu re 85, a reproduc t ion of p a r t s 
of t h e topographic maps of t h e Greenup and Newton 15-minute Quadrangles. 
The ground sur face around Willow H i l l i s a n e a r l y f l a t to gen t ly r o l l i n g 
p l a in cut by smal l , southward-flowing streams in v a l l e y s 5 to 20 fee t deep. 
These empty in to t h e sou theas t e r ly - f lowing Embarras River which occupies 
a 3 /4 - to 1-mile wide v a l l e y in t h e southwest p a r t of t h e study a r ea . The 
study area has a g e n t l e r e g i o n a l s lope to t h e sou theas t of about 10 to 20 
fee t per m i l e . E l eva t i ons range from 550 f ee t above mean sea l e v e l in the 
northwest to about 460 f ee t along t h e Embarras River , for a v e r t i c a l r e l i e f 
of about 90 f e e t . 
The unconsol idated g l a c i a l d r i f t in t h e s tudy a rea c o n s i s t s predom-
inan t l y of I l l i n o i a n - a g e t i l l except in t h e Embarras River Valley where 
accumulat ions of I l l i n o i a n and Wisconsinan outwash and Recent a l luvium 
a r e p r e s e n t . The d r i f t on t h e uplands i s t h i n , gene ra l l y l e s s than 50 fee t 
t h i c k , with some bedrock ou tc rops in t h e a r e a . Data suggest t h e upland 
d r i f t c o n s i s t s c h i e f l y o f non-wate r -y ie ld ing c layey t i l l wi th some t h i n , 
d iscont inuous d e p o s i t s of sand and g r a v e l . F igure 86 shows the sand and 
gravel d e p o s i t s , where p r e s e n t , a r e in two d i s t i n c t h o r i z o n s . The upper 
depos i t is d i scon t inuous and occurs at a depth of about 15 f e e t . When en-
countered, i t ranges from about 3 to 13 f e e t t h i c k . The lower depos i t 
occurs a t t h e base of t h e g l a c i a l d r i f t a t depths of 42 to 67 f e e t . I t 
is 3 to 10 f ee t t h i c k where encountered. 
Few da ta a r e a v a i l a b l e to desc r ibe t h e d e p o s i t s in t h e Embarras River 
Valley in t h i s a r e a . There is some i n d i c a t i o n of s i g n i f i c a n t sand and 
gravel depos i t s beneath a 10- to 20-foot t h i c k s u r f i c i a l l aye r of f i n e r -
grained a l luv ium. Up to 100 fee t of a l luvium and outwash may be present 
in t h e v a l l e y . Commonly, coa r se r m a t e r i a l s a r e found where t r i b u t a r i e s 
en te r t h e channels of l a r g e r streams in which t h e drop in cu r r en t v e l o c i t y 
al lows coarse r sediments to s e t t l e o u t . An a rea of t h i s type along t h e 
Embarras in t h e s tudy a rea is t h e south ha l f of Sec t ion 1 and t h e NE¼, 
Sect ion 12, T7N, R10E ( f i g u r e 85) . 
Shales , sandy s h a l e s , sandstones and l imes tones of t h e Pennsylvanian 
Mattoon Formation make up the shallow bedrock of the study a rea . The sha l e s 
and sandy sha les a r e e s s e n t i a l l y non -wa te r -y i e ld ing . The sandstones a r e 
in two d i s t i n c t u n i t s separa ted by a sha le i n t e r v a l , i n d i c a t e d in f igu re 
86 and shown c l e a r l y in f i g u r e 87. An upper u n i t in the depth range of 70 
to 150 fee t i s r e l a t i v e l y t h i n and d i scon t inuous and v a r i e s in t h i c k n e s s 
from 9 to 50 f e e t , a l though l o c a l l y it may be as much as 100 fee t t h i c k . 
The lower u n i t is much t h i c k e r and more cont inuous . I t gene ra l ly 
occurs in the depth i n t e r v a l of 150 to 350 fee t and is 120 to 155 feet t h i c k . 
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Figure 85. Surface topography, location of wells, and cross sections near 
Willow Hill, Illinois. 
Figure 86. Cross section A-A' showing surface topography, glacial drift, bedrock surface, and shallow 
bedrock near Willow Hill, Illinois. 
Figure 87. Cross section B-B' showing surface topography, glacial drift, bedrock surface, and shallow 
bedrock near Willow Hill, Illinois. 
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Locally, its thickness may exceed 200 feet. The top half of the lower unit 
is water yielding, but the bottom half and parts of the thinner, upper 
sandstone are not. Shale wedges 10 to 20 feet thick are common in the lower 
unit. 
Mississippian limestones in the bedrock below 2000 feet are the source 
of oil for the Willow Hill oil field located south and west of town. A 
large number of wells have been drilled there since the late 1940's, and 
there is a possibility of contamination of the sandstone aquifer by salt 
water from these wells. Also, water from bedrock below 400-foot depths 
tends to be too highly mineralized for most uses. 
Pennsylvanian sandstones in the shallow bedrock west of town provide 
the municipal ground-water supply for the Village of Willow Hill (figure 
85). The top of the aquifer lies at a depth of 205 to 220 feet with a pro-
ducing interval 64 to 75 feet thick. It is part of a thicker sandstone unit 
and is overlain by a shale or sandy shale. Roughly the bottom half of the 
sandstone does not yield water to wells. Data from oil well logs indicate 
the sandstone is widespread throughout the study area, and as in the village 
wells, the upper half is water yielding. The sandstone displays some vari-
ation in thickness and water-yielding character, and in places is split 
by one or more wedges. 
Prior to 1965, residents of Willow Hill relied primarily on privately-
owned, domestic wells for their water supply. Most of these wells were of 
the large-diameter, shallow (12-25 feet deep), dug type, yielding less than 
5 gpm. Since the yield of such shallow wells is generally dependent on 
precipitation, they tend to go dry during the warm months of the year. A 
few small-diameter drilled wells, some as deep as 200 feet, were constructed 
but yielded only 3 gpm or less on a long-term basis. 
Exploration for a municipal supply began with a test well in 1963. 
Drilled to a depth of 125 feet, the well was located 129 feet south and 80 
feet east of the northwest corner of Section 6, T6N, R14W, and tapped a 
sand-and-gravel section between the depths of 67 and 77 feet. An 8-inch 
diameter casing extended to 78 feet and was slotted between 18 and 23 feet 
and between 67 and 77 feet depths. On June 6, 1963, a production test was 
conducted in which the well was pumped for 165 minutes at a rate of 10 gpm. 
The final observed drawdown was 17.21 feet below a nonpumping level of 
11.94 feet below ground surface, and the specific capacity was calculated 
to be 0.58 gpm/ft. The long-term yield was estimated to be only 5 gpm, and 
the well was abandoned shortly thereafter. 
Another well, known as Village Well No. 1, was drilled in December, 
19 73 to a depth of 295 feet and located approximately 50 feet north and 880 
feet west of the southeast corner of Section 36, T7N, R10E. This well was 
cased with 8-inch diameter pipe to 222 feet followed by an open hole ex-
tending into the underlying sandstone. The well was pumped on December 11, 
1963, for 110 minutes at 14.5 gpm and produced 135.9 feet of drawdown below 
a static level of 34.6 feet. Then, the observed specific capacity was 
0.11 gpm/ft and the long-term yield was estimated to be 6 gpm (8600 gpd). 
The well is believed to be currently operated at 5 gpm. To supplement this 
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supply, Well No. 2 was drilled in January 1964. The well was located 
approximately 50 feet north and 61 feet east of the southwest corner of 
Section 31, T7N, R11E. It was drilled 275 feet deep and was cased with 
7-inch pipe to 213 feet. The static water level was measured as 25.0 feet 
below ground. Like Well No. 1, the specific capacity of the well, after a 
pumping period of 200 minutes and a pumping rate of 14 gpm, was 0.11 gpm/ft. 
Well No. 2 reportedly is operated at 15 gpm. 
Well No. 3 was drilled in November 1964 to a depth of 269 feet at a 
location 50 feet north and 500 feet east of the southwest corner of Section 
31, T7N, R11E. The well was cased with 7-inch pipe to 205 feet, below which 
open hole extended to the bottom. The well was tested on November 11, 1964, 
for a period of 2 hours and a pumping rate of 27 gpm. The final observed 
drawdown was 88.29 feet from a non-pumping level of 31.65 feet below ground, 
and the specific capacity was 0.30 gpm/ft. The long-term yield of the well 
was estimated to be 20 gpm, the rate at which it is reportedly operated. 
Records indicate that all three wells were in operation when village 
residents began to connect to the water system in the early 1965. Consump-
tion records were not kept until 1971, when metering indicated that average 
and maximum pumpage was 5500 gpd and 7000 gpd, respectively. By 1972 con-
sumption averaged 14,330 gpd, but in 1978 it declined to 10,000 gpd. 
Currently, pumpage is believed to average approximately 17,000 gpd. 
Well production tests conducted at the time each of the three wells 
was constructed indicated that the aquifer transmissivity was very low, 
which is typical of Pennsylvanian sandstones in Illinois. Analysis of data 
collected from Wells 1 and 2 in December 1963 and January 1974, respectively, 
indicated transmissivity values of 40 gpd/ft and 60 gpd/ft. With an aquifer 
thickness of 75 feet and 65 feet at these wells, the hydraulic conductivity 
was determined to be less than 1 gpd/ft2 (0.53 gpd/ft2 and 0.92 gpd/ft2, 
respectively). A detailed aquifer test was conducted in November 1964 on 
Well No. 3. Analysis of the constant-rate and recovery data indicated 
that the transmissivity was approximately 200 gpd/ft and the hydraulic con-
ductivity, 2.8 gpd/ft2. Data from Well No. 2, used during the test as an 
observation well, indicated a transmissivity of 500 gpd/ft and a hydraulic 
conductivity of 6.7 gpd/ft2. The storage coefficient was calculated to be 
4.8 x 10-5, in the artesian range. 
The observation well data also showed evidence of a geohydrologic 
barrier boundary, which creates drawdowns larger than would be expected 
with the given pumping rates. Analysis of the data suggests the boundary 
is roughly 1100 feet from Well No. 2, but the direction cannot be determined 
without further testing. The "boundary" is probably not the edge of the 
aquifer, as well logs clearly indicate the sandstone is continuous in the 
area of Willow Hill, but is more likely a change in hydraulic conductivity 
or aquifer thickness. The difference between the hydraulic conductivities 
calculated from the testing of Wells 1 and 2 (less than 1 gpd/ft ) and the 
hydraulic conductivity calculated from the testing of Well No. 3 (greater 
than 2 gpd/ft2) makes this explanation plausible. 
A 1964 analysis of the aquifer yield potential showed the 3-well sys-
tem in Willow Hill was capable of producing a total of 30 gpm (43,000 gpd) 
without dewatering a significant portion of the aquifer in any of the wells. 
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It was suggested that pumping rates of 5 gpm be maintained in Wells 1 and 
2 and 20 gpm in Well 3. Pumping rates in excess of those values would 
eventually result in critically low water levels in Wells 1 and 2. Data 
are not available since the original estimate to allow confirmation of that 
figure. However, estimates of current pumpage indicate that withdrawals 
are still well below the 43,000 gpd sustained yield determination. 
The State Division of Water Resources has estimated that the average 
water demand at Willow Hill in the year 2000 will be approximately 28,000 
gpd. Should additional groundwater supplies be needed, two alternatives 
are suggested. The first is to construct additional wells in the sandstone 
aquifer, taking care to space the wells from one-half to one mile apart to 
prevent mutual interference. The second alternative is to test the bottom-
lands along the Embarras River southwest of town. This area should be 
explored with an electrical earth resistivity survey to ascertain the water-
yielding potential of the sediments and help select optimal sites for test 
drilling. Particular, but not exclusive, attention should be paid to areas 
where streams empty into the bottomland, such as the south half of Section 
1, T6N, R10E. 
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